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PLANNING AND BACKGROUND

Project Justification Statement: The following Project Justification Statement was provided for PI
0003681, Pl 0002862, and PI 0003682 by the Office of Planning on June 18, 2012. PI 0003681 was later
divided into three separate projects: Pl 0014131, Pl 0014132, and Pl 0014133.

SR 20 is a two lane corridor from 1-575 to just west of SR 400 where it changes to four lanes south of
Crestbrook Drive/Forsyth County through the SR 400 interchange. Based on 2011 Average Annual Daily
Traffic (AADT) the current level of service (LOS) of SR 20 from 1-575 to SR 369 is “F” with an AADT of
25,650. The SR 369/Cherokee County to SR 371/Forsyth County segment has an AADT of 13,550 and
LOS “D”. SR 20 from SR 371 to Crestbrook Drive has an AADT of 22,400 and LOS “E”. SR 20 increases
to a four lane corridor from south of Crestbrook Drive to SR 400 and has a LOS “C” and AADT of 34,200.

On the western end of the project, the no build scenario design traffic (2040) for SR 20 is 53,550 with
LOS “F". Between SR 369 and SR 371, the 2040 traffic is 35,050 with LOS “F". SR 20 between SR 371
and SR 400 has a LOS of “F”, with design traffic of 42,000 where SR 20 is two lanes. Where SR 20 is
four lanes west of SR 400 it is LOS “D” (52,950).

SR 20 is classified as an urban principal arterial from 1-575 to Union Hill Rd/Cherokee County, a rural
principal arterial from Union Hill Rd. to County Line Rd, and then an urban principal arterial again from
County Line Rd to SR 400/Forsyth County. The crash rates for the section of SR 20 in Cherokee County
(east of I-575) were above the statewide average for the urban principal arterial and below for the rural
principal arterial road in the years 2007-2009. The rates for the portion of SR 20 classified as an urban
principal arterial in the years 2007-2009 were 245, 200, and 320 crashes per 100 million vehicle miles
traveled (MVMT), whereas the statewide averages were 176, 170, and 165 crashes per 100 MVMT. The
rates for the portion of SR 20 classified as a rural principal arterial in the years 2007- 2009 were 228,
186, and 173 crashes per 100 MVMT respectively, whereas the statewide averages were 249, 249, and
235 crashes per 100 MVMT. The crash rates for the portion of SR 20 in Forsyth County were all above
the statewide averages. Inthe years 2007-2009 the crash rates were 480, 459, and 290 crashes per 100
MVMT for an urban principal arterial.

The future (2040) traffic for this section of the SR 20 corridor is anticipated to have deficient LOS, from I-
575 to SR 400. West of I-575 traffic volumes on SR 20 decline from 23,500 ADT (LOS B) to 15,950 ADT
(LOS D). Therefore, it is the opinion of the Office of Planning that I-575 could serve as the western
logical termini. The four-lane section starting at Crestbrook Drive would serve as the eastern termini.

The Statewide Transportation Plan defines acceptable LOS as “A” to “C”, with sometimes “D” being used
in large urban areas based on the circumstances. The goals of these projects are to alleviate present
and future congestion along SR 20 between I-575 and SR 400 and to reduce the crash frequency along
the corridor.

Existing conditions: The existing highway consists of primatrily a rural two-lane, undivided section from
the project beginning at SR 369 to the project end at SR 371, with some left and right turn lanes at larger
intersections. There is a westbound truck passing lane starting before the beginning of the project at
Crystal Springs Trall, continuing to Greenwood Court (approximately 1.0 mile). There is a 14’ flush
median from Hyde Rd to just before SR 371 (approximately 0.9 miles). Major intersections along the
project include SR 369, SR 372, Hopewell Rd/Holbrook Campground Rd, and SR 371. There are no
sidewalks or major structures.

Other projects in the area:

Pl 0014131 — SR 20 FROM CR 281/SCOTT ROAD TO CR 762/UNION HILL ROAD

PI 0014132 — SR 20 FROM CR 762/UNION HILL RD TO CR 765/EAST CHEROKEE DR

Pl 0014133 — SR 20 FROM CR 765/EAST CHEROKEE DRIVE TO SR 369

P1 0003682 — SR 20 FROM SR 371 TO N CORNERS PKWY (West side of Cumming)

Pl M005494 — SR 20 FM CHEROKEE COUNTY LINE TO CS 523/W COURTHOUSE SQUARE
PI 0013965 — SR 371 FROM CR 5/KELLY MILL ROAD TO SR 20

M005494 — SR 371 FROM SR 9 TO SR 20
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MPO: Atlanta TMA TIP #: FT-061A

Congressional District(s): 7,9, 11

Federal Oversight:  [] PoDlI [] Exempt X State Funded [] Other
Projected Traffic: ADT 24HR T: .16 %
Current Year (2011): 13,600 Open Year (2025): 19,900 Design Year (2045): 35,750

Traffic Projections Performed by: GCA, Inc.
Date approved by the GDOT Office of Planning: 5/20/14

Functional Classification (Mainline): Rural Principal Arterial (Cherokee) and Urban Principal Arterial
(Forsyth)

Complete Streets - Bicycle, Pedestrian, and/or Transit Standard Warrants:
Warrants met: [_] None [ Bicycle X Pedestrian [ Transit

Sidewalks will be provided throughout the project.

Is this a 3R (Resurfacing, Restoration, & Rehabilitation) Project? X No L] Yes
Pavement Evaluation and Recommendations
Initial Pavement Evaluation Summary Report Required? [1No X Yes
Initial Pavement Type Selection Report Required? [ ] No ™ Yes
Feasible Pavement Alternatives: ] HMA []pPcc X] HMA & PCC

DESIGN AND STRUCTURAL

Description of the proposed project: Pl 0002862 is the widening and reconstruction of SR 20 from east
of SR 369 in Cherokee County to west of SR 371 in Forsyth County to six lanes (three lanes in each
direction) with a 20 foot raised median and urban shoulders. Access to side roads and driveways will be
controlled by Restricted Crossing U-Turns (RCUTS) placed in the median; RCUT locations are shown in
the layouts but may change based on preliminary design. Truck turnarounds are provided at certain
RCUT locations based on consideration of adjacent facilities that may draw tractor trailers (factories,
farms with chicken houses, landscaping or stone supply companies, etc). The project resides within an
MS4 area and on/near a ridgeline, which places almost all drainage areas near receiving stream
headwaters having less than 5 mi® of drainage areas. To satisfy the requirements of the downstream
hydrologic assessment (See section 10.2.1.1 of the 2016 Drainage Manual) the project proposes to
capture all pavement runoff through use of curb and gutter (urban shoulder) into a closed drainage
system, which would pipe roadway runoff to permanent post-construction stormwater dry detention basins
to treat for water quality as well as to detain and provide protection from downstream flooding. The total
project length is about 6.3 miles. There are no bridges or other major structures.

This project begins where Pl 0014133 ends with the SR 369 intersection being constructed with Pl
0014133 and ends where Pl 0003682 begins with the SR 371 intersection being constructed with PI
0003682.
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Mainline Design Features:

P.1. Number: 0002862

Typical Section: 6-lane urban, 11 & 12 ft wide travel lanes, 20’ raised median, curb & gutter — 45 mph

— Begin Project to Perkins Cir

Feature Existing Policy Proposed
Typical Section:
- Number of Lanes 2 6
- Lane Width(s) 12 ft 11 ft-12 ft 11 ft (inside & middle)
12 ft (outside)
- Median Width & Type N/A Varies 20 ft Raised
- Border Area Width N/A 10 ft - 16 ft 10 ft - 16 ft
- Outside Shoulder Slope Varies 2% 2%
- Inside Shoulder Width N/A C&G C&G
- Sidewalks N/A 5 ft 5 ft
- Auxiliary Lanes N/A N/A
- Bike Accommodation N/A N/A N/A
Posted Speed 45 mph 45 mph
Design Speed Unknown 45 mph 45 mph
Minimum Horizontal Curve Radius Unknown 711 711
Maximum Superelevation Rate Unknown 4% 4%
Maximum Grade Unknown 7% 7%
Access Control Unknown Permitted
Design Vehicle Unknown WB-67
Pavement Type Asphalt TBD

*According to current GDOT design policy if applicable

Typical Section: 6-lane urban, 12 ft wide travel lanes, 20’ raised median, curb & gutter — 45 mph —

Perkins Cir to End Project

Feature Existing Policy Proposed
Typical Section:
- Number of Lanes 2 6
- Lane Width(s) 12 ft 11 ft-12 ft 11 ft (inside & middle)
12 ft (outside)
- Median Width & Type N/A Varies 20 ft Raised
- Border Area Width N/A 10 ft - 16 ft 10 ft - 16 ft
- Outside Shoulder Slope Varies 2% 2%
- Inside Shoulder Width N/A C&G C&G
- Sidewalks N/A 5 ft 5 ft
- Auxiliary Lanes N/A N/A
- Bike Accommodation N/A N/A N/A
Posted Speed 55 mph 45 mph
Design Speed Unknown 45 mph 45 mph
Minimum Horizontal Curve Radius Unknown 711 711
Maximum Superelevation Rate Unknown 4% 4%
Maximum Grade Unknown 6% 6%
Access Control Unknown Permitted
Design Vehicle Unknown WB-67
Pavement Type Asphalt TBD

*According to current GDOT design policy if applicable
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Major Interchanges/Intersections:

SR 372

Hopewell Rd/Holbrook Campground Rd

Lighting required: X No L] Yes

Off-site Detours Anticipated: [X] No, for mainline X] Undetermined for side roads [ ] Yes

Transportation Management Plan [TMP] Required: [X] No [ Yes
If Yes: Project classified as:  [] Non-Significant ] Significant
TMP Components Anticipated: [ ] TTC [1TO L1PI

Note: TMP is not required because project is state funded.

Is the project located on a NHS roadway? ] No X Yes

Design Exceptions/Design Variances to FHWA or GDOT Controlling Criteria anticipated:
Undeter- DE or | Approval Date
mined Yes DV (if applicable)

FHWA or GDOT Controlling Criteria

No
1. Design Speed X L] L]
2. Design Loading Structural Capacity X L] L]
3. Stopping Sight Distance X L] L]
4. Horizontal Curve Radius X L] L]
5. Maximum Grade X L] L]
6. Vertical Clearance X L] L]
7. Superelevation Rate X L] L]
8. Lane Width X L] L]
9. Cross Slope X L] L]

X L] L]

10. Shoulder Width

Design Variances to GDOT Standard Criteria anticipated:

Reviewing Undeter- Approval Date

GDOT Standard Criteria Office No -mined Yes (if applicable)
1. Access Control DP&S D L] L]
2. Shoulder Width DP&S X [] L]
3. Intersection Sight Distance DP&S D L] L]
4. Intersection Skew Angle DP&S X L] L]
5. Tangent Lengths on Reverse Curves DP&S X L] L]
6. Lateral Offset to Obstruction DP&S D L] L]
7. Rumble Strips DP&S X L] L]
8. Safety Edge DP&S X L] L]
9. Median Usage DP&S D L] L]
10. Roundabout Illumination Levels DP&S X L] L]
11. Complete Streets Warrants DP&S D L] L]
12. ADA Requirements in PROWAG DP&S D L] L]
13.GDOT Construction Standards DP&S D L] L]
14.GDOT Drainage Manual DP&S X L] L]
15.GDOT Bridge & Structural Manual Bridges X L] L]
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VE Study anticipated: ] No [] Yes X] Completed — Date: 3/2/2017

See attachments for VE Implementation Letter.

UTILITY AND PROPERTY

Railroad Involvement: No railroads are in the vicinity of the project.

Utility Involvements:

AGL — Natural Gas

AT&T — Distribution Telecom
Cherokee County - Water

Comcast

Forsyth County — Water & Sewer
Georgia Power — Distribution Power
Georgia Power — Transmission Power
Sawnee EMC — Distribution Power
Sunesys — Telecom

SUE Required: [1No X Yes 1 Undetermined

Public Interest Determination Policy and Procedure recommended? [XINo [lYes
Right-of-Way (ROW): Existing width: 80-150ft. Proposed width: 150+ft.
Required Right-of-Way anticipated: [ INone XlYes [ lUndetermined

Easements anticipated: [ [None [XlTemporary [XlPermanent [X]Utility [ ]Other

Anticipated total number of impacted parcels: 255

Displacements anticipated: Businesses: 26
Residences: 33
Other: 0

Total Displacements: 59
Location and Design approval: 1 Not Required X Required
Impacts to USACE property anticipated? [X] No [ Yes 1 Undetermined

Is Federal Aviation Administration (FAA) coordination anticipated? [XINo [ Yes

ROUNDABOUTS

Per email from the Office of Traffic Operations received 8/30/16, roundabouts do not need to be
considered on six-lane roadways (see Attachment 6).
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CONTEXT SENSITIVE SOLUTIONS

Issues of Concern:
Potential impacts that may require context-sensitive solutions along this project corridor include the
following:

e Historic properties

e Streams and wetlands

e Residences and businesses

Impacts to these resources will be minimized by techniques such as utilizing steeper slopes, walls, and
coordinating with the agencies for optimal design solutions. We have also reduced the lane width of four
of the lanes to 11 feet from 12 feet.

In addition, meetings have been held with the City of Canton and Cherokee County to determine the
appropriate design for this corridor. Five rounds of PIOHs have been held to understand the needs of the
general public and to develop and present the current concept layout. We will incorporate design
elements to meet these needs as appropriate.

Context Sensitive Solutions Proposed:

Alignment shifts (e.g., widening to the north, south, and symmetrical) will be utilized to minimize impacts
to historic properties, streams/wetlands, residences, and businesses. In addition, narrower shoulders,
steeper slopes, and the use of retaining walls will be considered to further reduce the footprint and
impacts of the proposed improvements. Due to the safety concerns along the corridor, restricted crossing
u-turn medians are proposed at frequent intervals along the corridor, which allow for passenger car and
tractor trailer turn arounds and reduce the number of conflict points for the vehicles as compared to a full
access median. Access to all parcels will be maintained throughout construction.

ENVIRONMENTAL & PERMITS

Anticipated Environmental Document:

NEPA: ] PCE [ cE [] EA-FONSI O] EIs

GEPA*: L[] Type A X Type B X EER ] None

*A GEPA document must be prepared only for state funded projects where the project cost meets or exceeds $100
million.

Level of Environmental Analysis:
[ The environmental considerations noted below are based on preliminary desktop or screening level

environmental analysis and are subject to revision after the completion of resource identification,
delineation, and agency concurrence.

XI The environmental considerations noted below are based on the completion of resource identification,
delineation, and agency concurrence.

Water Quality Requirements:

MS4 Permit Compliance — Is the project located in a MS4 area? [1No X Yes
Post-construction stormwater management with permanent practices and structures put in place to
reduce, treat, or minimize stormwater pollution from stabilized, developed areas, are being considered
and will be incorporated in the plans as needed. There is no project level exclusion that applies to this

project.

Is Protected Species water quality mitigation anticipated? X Yes [1No
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Environmental Permits/Variances/Commitments/Coordination anticipated:

Permit/ Variance/ Commitment/ Coordination No | Yes
Anticipated Remarks

1. U.S. Coast Guard Permit X

2. Forest Service/NPS X

3. CWA Section 404 Permit X 1404 Permit will be evaluated on a
corridor basis.

4. Tennessee Valley Authority Permit X

5. 33 USC 408 Decision X

6. Buffer Variance X |Buffer variance will be evaluated on a
corridor basis.

7. Coastal Zone Management Coordination X

8. NPDES X

9. FEMA X |FEMA coordination will be evaluated
on a corridor basis.

10. Cemetery Permit X

11. Other Permits X

12. Other Commitments X |Special Provisions for protection of
bats and darters anticipated

13. Other Coordination X

Is a PAR required? [ No X Yes [ ] Completed — Date:

The Screen 2 Memo is being converted into a PAR document by using supplemental information. This
process is ongoing as of the writing of this report.

Environmental Comments and Information:

NEPA/GEPA: The project is being advanced under GEPA as a state funded project with the lead
agency being the U.S. Army Corps of Engineers (USACE). The GEPA document type will be determined
based on the totality of environmental impacts and whether the project will significantly adversely affect
the quality of the environment.

Ecology: The 2016 ecological field survey identified 72 features including 30 upland drainage features
and 42 jurisdictional features, including 25 intermittent streams, 6 perennial streams, 7 wetlands, and 4
open waters. Features are inclusive to each Pl number. A 404 Permit and a Stream Buffer Variance will
be required.

History: The 2015 SHPO concurred with Historic Resource Survey Report identified 19 National
Register-eligible properties. SHPO concurrence was received in 2015. Macedonia Funeral Home and
Cemetery and home plots containing family cemeteries are scattered throughout the corridor, but would
not be impacted by the project.

Archeology: The archaeology field work is underway and no National Register eligible sites have been
identified to date within these limits.

Air Quality:
Is the project located in an Ozone Non-attainment area? [ ] No X Yes
Is a Carbon Monoxide hotspot analysis required? [1No X Yes

A Carbon Monoxide hotspot analysis is required for the project corridor as the corridor contains at least
one traffic signal, design year traffic volumes exceed 10,000 vpd, and the level of service is D, E or F.

Noise Effects: No noise study is required for the corridor as it is a state funded project. Noise studies will
be completed for National Register Eligible historic properties.
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County: Cherokee/Forsyth

Public Involvement: Five Public Involvement Open Houses (PIOH) were held: PIOH #1 (Scoping Mtg)
on May 16, 2013 and May 21, 2013; PIOH #2 on December 10, 2013 and December 12, 2013; PIOH #3
on September 15, 2015 and September 17, 2015; and PIOH #4 on December 6, 2016 and December 15,
2016; PIOH #5 on May 8 and 16, 2017. Each public meeting was held in Canton and Cumming for the
convenience of attendees. In addition, a Citizen's Advisory Committee and a Technical Advisory
Committee were formed early in the project development to inform the alternatives evaluation.

Major stakeholders: Major stakeholders include the traveling public (local users and cross-county
users), homeowners, business associations located on SR 20 and in the vicinity of the roadway project,
and agencies/stakeholders with interest in the resources located along the corridor.

CONSTRUCTION

Issues potentially affecting constructability/construction schedule:

Due to the presence of protected bats along the corridor, there may be clearing restrictions; however, this
is an ongoing co-ordination issue with resource agencies that will be determined through the GEPA
process.

Due to the width of the proposed improvements, we anticipate maintaining traffic on the current corridor

while constructing the improvements. It will require multiple stages to widen and shift traffic through
completion of all improvements.

1 Yes

Early Completion Incentives recommended for consideration: X No

COORDINATION, ACTIVITIES, RESPONSIBILITIES, AND COSTS

Initial Concept Meeting: The initial concept meetings were held on March 5, 2013 (District 1) and March
6, 2013 (District 6); meeting minutes are attached.

Concept Meeting: The concept meeting was held on March 10, 2017; meeting minutes are attached.

Other coordination to date: See Public Involvement section.

Project Activity Party Responsible for Performing Task(s)
Concept Development AECOM
Design AECOM
Right-of-Way Acquisition GDOT
Utility Coordination (Preconstruction) GDOT, AECOM
Utility Relocation (Construction) Utility Owner, Contractor
Letting to Contract GDOT
Construction Supervision GDOT
Providing Material Pits Contractor
Providing Detours Contractor
Environmental Studies, Documents, & Permits | AECOM
Environmental Mitigation GDOT
Construction Inspection & Materials Testing GDOT
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Project Cost Estimate Summary and Funding Responsibilities:

P.1. Number: 0002862

PE Activities
Section 404 Reimbursable
PE Funding Mitigation ROW Utilities CST* Total Cost
Funded By GDOT GDOT GDOT GDOT GDOT
$ Amount | $6,348,337** | $312,078** | $52,355,000 | $3,650,000 $66,874,266 $129,539,681
Date of 12/15/15 8/31/17 6/1/17 2/22/17 8/24/17
Estimate

*CST Cost includes: Construction, Engineering and Inspection, Contingencies and Liquid AC Cost

Adjustment.

**Total PE funding for PI 0003681 (which includes Pls 0009164, 0014131, 0014132, 0014133, 0002862,
and 0003682) is $20,153,451. The funding for this project was estimated based on the percentage this
project makes up of the entire corridor.
***Total estimated mitigation cost (excluding buffer impacts) for the entire corridor (including Pls 0014131,
0014132, 0014133, 0002862, and 0003682) is $931,280. The cost for this project was estimated based on

the percentage this project makes up of the entire corridor.

ALTERNATIVES DISCUSSION

Alternative selection:

wetlands.

Preferred Alternative: The proposed alignment will generally follow the existing roadway from SR 369 to
SR 371. Corrections to the horizontal and vertical alignment along that section were made to meet the
design criteria and to minimize impacts to residents, businesses, historic properties, streams, and

Estimated Property Impacts:

255 parcels,

59 displacements

Estimated Total Cost:

$129,539,681

Estimated ROW Cost:

$52,355,000

Estimated CST Time:

36 months

properties.

Rationale: This alternative was chosen because it meets the goals outlined in the project justification
statement. It is the best-fit in terms of avoidance of displacements, streams, wetlands, and historic

No-Build Alternative: No improvements to SR 20.

Estimated Property Impacts: | O parcels, Estimated Total Cost: $0
0 displacements
Estimated ROW Cost: | $0 Estimated CST Time: 0 months

Rationale: This alternative fails to address the need and purpose of the project.

Alternative 1: This alternative (shown as Conceptual Alternatives 3A and 3B in Attachment 10) would
construct a new, limited access facility to the north or south of existing SR 20.

Impacts: See Attachment 10 for detailed cost and impact analysis.

Rationale: This alternative was evaluated in the Screen 2 analysis. This alternative is not recommended to
advance for further evaluation, as it is almost twice as expensive as the preferred alternative.
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Alternative 2: This alternative (shown as Conceptual Alternative 4 in Attachment 10) would go off the
existing SR 20 and implement a localized bypass, tying back in to existing at the beginning and end of the
project.

Impacts: See Attachment 10 for detailed cost and impact analysis.

Rationale: This alternative was evaluated in the Screen 2 analysis. This alternative would have a similar
construction cost to the preferred alternative and similar impacts to residents, businesses, historic
properties, streams and wetlands. At the PIOHs, we heard that the public would prefer to widen existing
rather than impact the surrounding communities with bypasses. Therefore, with state funding for the project,
widening existing was selected as the preferred alternative.

Alternative 3: This alternative would follow the same alignment as the preferred alternative, but utilizes
rural shoulders instead of urban shoulders with curb and gutter.

Impacts: This alternative would have a similar construction cost to the preferred alternative but more right of
way impacts.

Rationale: The project resides within an MS4 region and therefore is subject to post construction
stormwater management as well as the requirements of the Drainage Design Policy Manual with a post-
developed flow increase. Utilizing a rural shoulder would allow sheet flow for treatment of water quality but
this technique would not provide the necessary detention requirements to satisfy the post construction flow
increases. The urban shoulder with closed drainage and pond system does provide a way to control this
downstream flooding as well as help to satisfy the water quality goals of MS4. In addition, the SR 20 corridor
has seen significant development in recent years and an urban shoulder is more in keeping with future
development in the area.

LIST OF ATTACHMENTS/SUPPORTING DATA

Concept Layout
Typical sections
3. Detailed Cost Estimates:
a. Construction including Engineering and Inspection and

Contingencies
Completed Liquid AC Cost Adjustment forms
Right-of-Way
Utilities

e. Environmental Mitigation
Traffic study
Traffic diagrams
Roundabout Data
Minutes of Concept meetings
Minutes of any meetings that shows support or objection to the concept
Screen 2 Conceptual Alternatives

a. Map

b. Displacements

c. Costs

d. Comprehensive Matrix
10. VE Implementation Letter
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APPROVALS

Concur:

Uil Preol

Approve:

Director of Engineering

P.I. Number: 0002862
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Attachment 1

Concept Layout
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Attachment 2

Typical Sections
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Attachment 3

Detailed Cost Estimates



DEPARTMENT OF TRANSPORTATION
STATE OF GEORGIA

INTERDEPARTMENT CORRESPONDENCE

FILE P..No. |

0002862

| OFFICE [Program Delivery

PROJECT DESCRIPTION

Widening of SR 20 from SR 369/Cherokee to SR 371/Forsyth

DATE  |October 24, 2017 |

From: |Albert V. Shelby, State Program Delivery Engineer

To: Lisa L. Myers, State Project Review Engineer

via Email Mailbox: CostEstimatesandUpdates@dot.ga.gov

Subject: REVISIONS TO PROGRAMMED COSTS

PROJECT MANAGER

Cleopatra James

PROGRAMMED COSTS (TPro W/OUT INFLATION)

CONSTRUCTION  §$ |

23,814,000.00 |

RIGHT OF WAY  § |

52,338,000.00 |

UTILITIES $ |

TBD|

REVISED COST ESTIMATES

CONSTRUCTION* §$ |

66,874,265.59 |

RIGHT OF WAY  § |

52,355,000.00 |

UTILITIES $ |

3,650,000.00 |

*Cost Contains

% Contingency

MGMT LET DATE | 7/15/2019 |

MGMT ROW DATE | 7/17/2017 |

LAST ESTIMATE UPDATE

DATE | 9/2/2016 |
DATE | 9/2/2016 |
DATE | N/A |

REASONS FOR COST INCREASE AND CONTINGENCY JUSTIFICATION:

The increase in construction costs was due to the previous estimate being based on 4 lanes instead of 6 lanes,
rural shoulders instead of urban shoulders, open systems instead of closed drainage systems, and the addition of
full depth paving and MS4 ponds. A 5% contingency was added to the construction cost estimate for risk. At the
time of the last update, utilities information was not available and the current estimate is based on the best

available information at the current stage.

REVISIONS TO PROGRAMMED COSTS TEMPLATE - REVISED FEB. 1, 2016 Page 1



CONTINGENCY SUMMARY

CONSTRUCTION
" COST ESTIMATE:

ENGINEERING AND
" INSPECTION (E & I):

C. CONTINGENCY: $

TOTAL LIQUID AC
" ADJUSTMENT:

E. CONSTRUCTION TOTAL: $

58,604,853.02

2,930,242.65

3,076,754.78

2,262,415.14

66,874,265.59

Base Estimate From CES

Base Estimate (A) X

Base Estimate (A) + E& | (B) x

See % Table in "Risk Based Cost
Estimation" Memo

Total From Liquid AC Spreadsheet

(A+B+C+D=E)

REIMBURSABLE UTILTY COSTS

UTILITY OWNER

REIMBURSABLE COST

TOTAL

| L$

ATTACHMENTS: (File Copy in the Project Cost Estimate Folder)

Detailed Cost Estimate Printout
Liquid AC Adjustment Spreadsheet

REVISIONS TO PROGRAMMED COSTS TEMPLATE - REVISED FEB. 1, 2016

Page 2



PROJ. NO. STP00-0002-00(862)

P.I.NO. 0002862
DATE 8/24/2017

INDEX (TYPE) DATE INDEX
REG. UNLEADED | Aug-17 [$ 2185
DIESEL $ 2457
LIQUID AC $ 361.00

Link to AC Index:

http://www.dot.ga.gov/PS/Materials/AsphaltFuelindex

CALL NO.

0/00/2016

LIQUID AC ADJUSTMENTS

PA=[((APM-APL)/APL)]XTMTXAPL

Asphalt
Price Adjustment (PA) 2203948.32 $ 2,203,948.32
Monthly Asphalt Cement Price month placed (APM) Max. Cap 60% $ 577.60
Monthly Asphalt Cement Price month project let (APL) $ 361.00
Total Monthly Tonnage of asphalt cement (TMT) 10175.2
ASPHALT Tons %AC AC ton
Leveling 6000 5.0% 300
12.5 OGFC 5.0% 0
12.5mm 27798 5.0% 1389.9
9.5 mm SP 5.0% 0
25 mm SP 133616 5.0% 6680.8
19 mm SP 36090 5.0% 1804.5
203504 10175.2
BITUMINOUS TACK COAT
Price Adjustment (PA) $  58,466.82 $ 58,466.82
Monthly Asphalt Cement Price month placed (APM) Max. Cap 60% $ 577.60
Monthly Asphalt Cement Price month project let (APL) $ 361.00
Total Monthly Tonnage of asphalt cement (TMT) 269.9299125
Bitum Tack
Gals gals/ton tons
62846 | 232.8234  269.929913
BITUMINOUS TACK COAT (surface treatment)
Price Adjustment (PA) 0 $ -
Monthly Asphalt Cement Price month placed (APM) Max. Cap 60% $ 577.60
Monthly Asphalt Cement Price month project let (APL) $ 361.00
Total Monthly Tonnage of asphalt cement (TMT) 0
Bitum Tack SY Gals/SY Gals gals/ton tons
Single Surf. Trmt. 0.20 0 232.8234 0
Double Surf.Trmt. 0.44 0 232.8234 0
Triple Surf. Trmt 0.71 0 232.8234 0
0
TOTAL LIQUID AC ADJUSTMENT $ 2,262,415.14
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GEORGIA DEPARTMENT OF TRANSPORTATION
PRELIMINARY ROW COST ESTIMATE SUMMARY

Date: 6/1/2017 Project:
Revised: County: Cherokee/Forsyth
Pl 2862 -

Description: Widening of SR 20 from SR 369/Cherokee to SR 371/Forsyth

Project Termini:
Existing ROW: Varies

Parcels: 255 Required ROW: Varies

Land and Improvements ~ $43,535,250.00

Valuation Services ~$880,000.00

Legal Services ~ $1,634,625.00
Relocation $2,753,750.00
Demoliton $1,263,500.00
Administrative ] $2,287,500.00
TOTALESTIMATEDCOSTS ~ $52,354,625.00
TOTAL ESTIMATED COSTS (ROUNDED)  $52,355,000.00
Preparation Credits Hours Signature .

T Veresd Tobes 15 —W ~

Prepared By: . fgﬁ {W cor. Sl 47 (DATEJQ)/fB 17
Approved By: 0&}&11 M cGt: {DATE}{{I; /m‘

?w. u«wﬂ &S ¥
NOTE: No Market Appreciation is included i tn this Preliminary Cost Estimate ‘/’4 t7




February 22, 2017 '
(_‘ | Y Cardno

AECOM Shaping the Future
Mr. Scot Gero

Project Manager

1360 Peachtree Street, Suite 500

Atlanta, GA 30309
Cardno

. . . 6649 Peachtree Industrial Blvd
RE: PIl: 0002862-SR 20 Corridor Widening (Cherokee County) Suite |
Peachtree Corners, GA 30092
USA
Dear M Gero: Phone: +1 678 421 0080

Fax.  +17704210082
Please find below the Preliminary Cost Estimate for each utility owner with facilities potentially

located within the project limits: www.cardno.com
FACILITY OWNER REIMBURSABLE NN TOTAL
REIMBURSABLE

Southern Company (GPC

Distribution) $3,050,000.00 $0.00 $3,050,000.00

Sawnee EMC (SEMC) $600,000.00 $0.00 $600,000.00

Southern Company (AGL) $0.00 $322,460.00 $322,460.00

?gﬁ{ felStammiinications $0.00 $917,000.00 | $917,000.00

Crown Castle (Sunesys (SUN)) S0.00 $80,000.00 $80,000.00

Windstream

Communications (WST) »0.00 >0.00 50.00

Comcast

Eommunications/CATY $S0.00 $554,000.00 $554,000.00

Cherokee County Water $S0.00 $268,850.00 $268,850.00

Cherokee County Sewer $0.00 $11,400.00 $11,400.00

| TOTAL  $3,650,000.00  $2,153,710.00  $5,803,710.00 |

This estimate which was prepared by Venesia Horne, our Sr. Utility Coordinator, is based upon
the current information and is preliminary. Costs are subject to change as plans and designs
are developed further.

If you have any questions please feel free to call.

Sincerely,

EMM (ﬁm é/wd'

Brandan Crawford
Project Manager

Australia « Belgium « Indonesia *. Kenya * New Zealand « Papua New Guinea
United Arab Emirates * United Kingdom + United States * Operations in 60 countries



Table 7: Cumulative impacts to field-delineated waters from |-575 to N Corners Pkwy along

Alignment 2. Widen Existing within currently proposed construction limits

gf:;g(: Feature HUC Pl # .Length el e
impact (ft) (ac)
Influence
N/A IS1 03150104 | 0009164 95
1 PS 17 03150104 | 0014132 49
2 IS 37 03150104 | 0014132 11
2 WL 38 03150104 | 0014132 0.001
3 PS 40 03150104 | 0014133 10
4 PS 43 03150104 | 0014133 123
4 PS 45 03150104 | 0014133 86
5 WL 59 03150104 | 0002862 0.01
5 IS 60 03150104 | 0002862 209
5 PS 62 03150104 | 0002862 143
6 IS 70 03150104 | 0002862 72
6 IS 76 03150104 | 0002862 135
6 oW 75 03150104 | 0002862 0.013
7 PS 78 03130001 | 0002862 162
7 PS 79 03130001 | 0002862 332
7 IS 80 03130001 | 0002862 534
8 IS 81 03130001 | 0002862 80
9 IS 84 03150104 | 0002862 26
10 IS 85 03150104 | 0002862 84
10 WL 86 03150104 | 0002862 0.017
10 OW 87 03150104 | 0002862 0.054
11 IS 89 03130001 | 0003682 115
12 IS 100 03130001 | 0003682 131
12 PS 102 03130001 | 0003682 173
12 PS 103 03130001 | 0003682 143
12 IS 105 03130001 | 0003682 56
12 IS 106 03130001 | 0003682 43
12 PS 107 03130001 | 0003682 174
12 PS 108 03130001 | 0003682 106
12 PS 109 03130001 | 0003682 305
12 WL 110 | 03130001 | 0003682 0.03
12 IS 111 03130001 | 0003682 146
12 IS 112 03130001 | 0003682 191
12 IS 113 03130001 | 0003682 85
12 IS 114 03130001 | 0003682 80
12 WL 115 | 03130001 | 0003682 0.005
13 PS 121 03130001 | 0003682 95
TOTAL 03150104 1043 0.095
TOTAL 03130001 2951 0.035

Page 1 of 1



WORKSHEET 1: ADVERSE IMPACT FACTORS FOR RIVERINE SYSTEMS WORKSHEET

Stream Type Intermittent Perennial Stream > 15’ in width | Perennial Stream < 15” in width
Impacted 0.1 0.4 0.8
Priority Tertiary Secondary Primary
Area 0.5 0.8 15
Existing Fully Impaired Somewhat Impaired Fully Functional
Condition 0.25 0.5 1.0
Duration Temporary Recurrent Permanent
0.05 0.1 0.2
Dominant Shade/ Utility Bank Deten- Stream | Impound | Morpho- Pipe Fill
Impact Clear X-ing Armor tion Crossing logic >100’
(<1007 Change
0.05 0.4 0.7 1.5 1.7 2.7 2.7 3.0 3.0
Scaling < 100" | 100-200° | 201-500’ 501- > 1000” impact
Factor impact impact impact 1000’ 0.4 for each 1000’ feet of impact
(Based on # impact (round impacts to the nearest 1000”)
linear feet (example: 2,200’ of impact — scaling factor = 0.8;
impacted) 0 0.05 0.1 0.2 2,800’ of impact — scaling factor — 1.2)
Reaches to Be Impacted |Reach 1 Reach 2 Reach 3 Reach 4
Complete the Following for Each Reach to Be Impacted
Simon Channel Evolution Stage
Rosgen Stream Type/D50
Criteria for Selecting Existing
Condition for Each Reach
Bankfull Width and Depth Width: Width: Width: Width:
Depth: Depth: Depth: Depth:
Bankfull Indicators (attach photograph
showing bankfull for each reach)
Factors Reach 1 Reach 2 Reach 3 Reach 4
Stream Type Impacted 0.1 0.8
Priority Area 15 15
Existing Condition 05 0.5
Duration 02 0.2
Dominant Impact 1.7 1.7
Scaling Factor 0.8 0.8
Sum of Factors M = 4.8 55
Feet Stream in Reach Impacted LF = 1387.91 1553.47
Total Mitigation Credits Required= (M X LF) = 17206

March 2004 Attachment D
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WETLANDS AND OPEN WATERS
MITIGATION WORKSHEETS

ADVERSE IMPACT FACTORS

Factor Options
Dominant Effect Fill Dredge Impound Drain Flood Clear Shade
2.0 1.8 1.6 1.4 1.2 1.0 0.5
Duration of Effects 7+ years 5-7 years 3-5 years 1-3 years <1year
2.0 1.5 1.0 0.5 0.1
Existing Condition Class 1 Class 2 Class 3 Class 4 Class 5
2.0 15 1.0 0.5 0.1
Lost Kind Kind A Kind B Kind C Kind D Kind E
2.0 1.5 1.0 0.5 0.1
Preventability High Moderate Low None
2.0 1.0 0.5 0
Rarity Ranking Rare Uncommon Common
2.0 0.5 0.1

T These factors are determined on a case-by-case basis.

REQUIRED MITIGATION CREDITS WORKSHEET

Factor Area l Area 2 Area 3 Area 4 Area 5 Area 6
Dominant Effect 2.0
Duration of Effect 2.0
Existing Condition 1.0
Lost Kind 1.5
Preventability 1.0
Rarity Ranking 0.1
Sum of r Factors Ri= 76 R, = Ry = R,= Ry = Re =
Impacted Area AA =(0,029 | AA,= AA;= AA, = AAg = Ahg=
R x AA= 0.22

Total Required Credits =X (R x AA) = | 0.22

March 2004 Attachment B
Page 1 of 6



WORKSHEET 1: ADVERSE IMPACT FACTORS FOR RIVERINE SYSTEMS WORKSHEET

Stream Type Intermittent Perennial Stream > 15’ in width | Perennial Stream < 15” in width
Impacted 0.1 0.4 0.8
Priority Tertiary Secondary Primary
Area 0.5 0.8 15
Existing Fully Impaired Somewhat Impaired Fully Functional
Condition 0.25 0.5 1.0
Duration Temporary Recurrent Permanent
0.05 0.1 0.2
Dominant Shade/ Utility Bank Deten- Stream | Impound | Morpho- Pipe Fill
Impact Clear X-ing Armor tion Crossing logic >100’
(<1007 Change
0.05 0.4 0.7 1.5 1.7 2.7 3.0 3.0
Scaling < 100" | 100-200° | 201-500’ 501- > 1000” impact
Factor impact impact impact 1000’ 0.4 for each 1000’ feet of impact
(Based on # impact (round impacts to the nearest 1000”)
linear feet (example: 2,200’ of impact — scaling factor = 0.8;
impacted) 0 0.05 0.1 0.2 2,800’ of impact — scaling factor — 1.2)
Reaches to Be Impacted |Reach 1 Reach 2 Reach 3 Reach 4
Complete the Following for Each Reach to Be Impacted
Simon Channel Evolution Stage
Rosgen Stream Type/D50
Criteria for Selecting Existing
Condition for Each Reach
Bankfull Width and Depth Width: Width: Width: Width:
Depth: Depth: Depth: Depth:
Bankfull Indicators (attach photograph
showing bankfull for each reach)
Factors Reach 1 Reach 2 Reach 3 Reach 4
Stream Type Impacted 0.1 0.8 0.4
Priority Area 15 15 L5
Existing Condition 05 0.5 0.5
Duration 0.2 0.2 0.2
Dominant Impact 1.7 1.7 17
Scaling Factor 0.8 0.8 0.8
Sum of Factors M = 4.8 55 51
Feet Stream in Reach Impacted LF = 665.20 451.71 8973
MXLF= 3193 2484 458
Total Mitigation Credits Required= (M XLF)=__ 6135

March 2004 Attachment D

Page 1
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WETLANDS AND OPEN WATERS
MITIGATION WORKSHEETS

ADVERSE IMPACT FACTORS

Factor Options
Dominant Effect Fill Dredge Impound Drain Flood Clear Shade
2.0 1.8 1.6 1.4 1.2 1.0 0.5
Duration of Effects 7+ years 5-7 years 3-5 years 1-3 years <1year
2.0 1.5 1.0 0.5 0.1
Existing Condition Class 1 Class 2 Class 3 Class 4 Class 5
2.0 15 1.0 0.5 0.1
Lost Kind Kind A Kind B Kind C Kind D Kind E
2.0 1.5 1.0 0.5 0.1
Preventability High Moderate Low None
2.0 1.0 0.5 0
Rarity Ranking Rare Uncommon Common
2.0 0.5 0.1

REQUIRED MITIGATION CREDITS WORKSHEET

T These factors are determined on a case-by-case basis.

Factor Areal Area 2 Area 3 Area 4 Area5 Area 6
Dominant Effect 2.0 2.0
Duration of Effect 2.0 2.0
Existing Condition 1.0 0.5
Lost Kind 15 0.5
Preventability 10 1.0
Rarity Ranking 0.1 0.1
Sum of r Factors Ri= 76 R,= 6.6 R, = R,= = 6=
Impacted Area AA =(.13 AAZ 0.07 | AT AA, = AA; = AAg =
R x AA= 0.99 0.46
Total Required Credits = X (R x AA) = | 1 45

March 2004 Attachment B
Page 1 of 6




Dunnahoo, Lindsey

From: Crosby, John

Sent: Wednesday, February 01, 2017 12:37 PM

To: Dawood, Laura

Cc: Covington, Christopher

Subject: FW: Mitigation credits for SR 20

Attachments: Stream worksheet.pdf; Wetland Worksheet.pdf
Follow Up Flag: Follow up

Flag Status: Flagged

| just received a phone call from MRG. Wetland credits at their bank are permanently set at $50,000. Wetland credits
will equal $84,000. Please let me know if you have any questions.

Thank you,

John Croshy

Scientist 11

D: 864.234.3000 M: 404.275.8898
john.crosbhy@aecom.com

AECOM

10 Patewood Drive, Building VI, Suite 500, Greenville, South Carolina, 29615
F 864.234.3069

WWW.aecom.com

From: Crosby, John

Sent: Monday, January 30, 2017 1:51 PM
To: Dawood, Laura; Covington, Christopher
Cc: Wolfe, Kevin; Smith, William F
Subject: Mitigation credits for SR 20

Good afternoon,

| have attached the results of the mitigation calculation. The only wetland credits | have found within the service area
are at the Etowah River Road bank (MRG bank 404-308-0662). No one answered the phone but | left a voice mail about
the prices. We will need 1.68 wetland credits based on the shapefiles that | have. Stream credits will require 21,182
credits at 40 dollars a credit ($847,280). This was at Bannister Creek Mitigation Bank from Corblu. | spoke with Greg and
he said it is likely that they would be available in 2019. They haven’t sold many. Prices may change over time. Once the
project gets in more of a final stage we can calculate impacts on a case by case scenario and that would minimize the
credits. Please let me know if you have any questions. | will email again if MRG calls back.

Thank you,

John Croshy

Scientist I

D: 864.234.3000 M: 404.275.8898
john.crosby@aecom.com
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SR 20 Concept Traffic Study

7. PI10002862 Traffic Study

Section 7 analyses existing and future traffic conditions for the Pl 0002862 project corridor:
consisting of SR-20 from SR-369 to SR-371/Tribble Road.

7.1 Existing Conditions

Section 7.1 describes character of intersections, existing traffic volumes, and current crash
statistics along the Pl 0002862 corridor.

a1 Existing Transportation Facilities

Section 7.1.1 provides an overview of the existing major intersections along the project corridor.
Many of the intersecting roadways in this project corridor are small neighborhood and
subdivision roads, with an approximately equal number of business access roads and
driveways.

7.1.1.1 SR-372/Ball Ground Road/Freehome Highway

SR-369 otherwise known as Ball Ground Road or Freehome Highway is the first of three
signalized intersections in PI 0002862 traveling west to east. SR-20 currently expands to two
lanes in the eastbound direction with a separated left turn, and expands to three lanes in the
westbound direction with a separated right and left turn. Free Home Elementary School is
located along SR-20 at this interchange, so the speed limit is reduced to 35 mph in the school
zone. The current posted speed limit on SR-372 is 45 mph. There are no bicycle lanes on either
of these roadways. The SR-372 intersection provides connectivity from SR-20 to Birmingham
Highway to the south, and another commercial center to the north. This intersection is located in
an area expected to develop with various residential uses, and currently is commercialized with
a Publix Super Market, Wells Fargo Bank, small retail and dentist.

7.1.1.2 Hopewell Road

Hopewell Road is the next signalized intersection in PI 0002862 traveling west to east. SR-20
currently expands to two lanes in the eastbound direction with a separated right turn, and
expands to two lanes in the westbound direction with a separated left turn. The current posted
speed limit on Hopewell Road is 45 mph. There are no bicycle lanes on either of these
roadways. The Hopewell Road intersection provides connectivity from SR-20 to Birmingham
Highway, Drew Road, and Campground Road to the south. This intersection is located in an
area expected to develop with various residential and some small scale commercial uses.

7.1.2  Existing Traffic Volumes

Existing traffic count data was collected by GCA, Inc. for GDOT under a separate contract in
October 2011. Twenty-four hour traffic counts were collected at 50 points along the corridor.
Vehicle classifications and peak turning count movements were collected at two locations: SR-
369/Hightower Road and SR-372/Ball Ground Road. Vehicle classification counts determine the
relative proportions of cars, single-unit trucks and buses, and multi-unit or combination trucks
utilizing the project corridor.

Plotted count locations provided by GCA, Inc. can be found in Appendix A. The existing traffic
was utilized by GCA, Inc. to calculate K and D factors, truck percentages, and traffic growth
rates as described in Section 7.2.1 of this report and Appendix E.

Prepared for: GDOT AECOM
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SR 20 Concept Traffic Study

7.1.3  Corridor Safety Analysis

Safety is one of the most important aspects of any functioning corridor. This section describes
data collection and analysis of crash data for the project corridor.

7.1.3.1 Crash Incidents

Total project corridor crash data was collected from the Georgia Electronic Accident Reporting
System (GEARS)*. Crashes occurring between 2013 and 2015 were collected. County-level
data was plotted using provided geographic coordinates, allowing for selection of project
corridor incidents. Additional review of county-level crash data by street name ensured incidents
along the corridor with incorrect or missing coordinate information were also included. The raw
counts were parsed by injuries and/or fatalities and crash rates compared to statewide
averages. The resulting crash incident summary for the project corridor is presented in Table 20.

Table 20. Crash incidents SR-20 between SR-369 and SR-371

Total

Injury

Fatal

Crashes Statewide avg

Crashes Statewide avg

Crashes Statewide avg

# per 100 crashes per # per 100 crashes per # per 100 crashes per
Year|crashes MVM 100 MVM  |crashes MVM 100 MVM |crashes MVM 100 MVM
2013 52 463 132 13 116 37 1 8.90 1.21
2014 64 559 210 19 166 58 0 0.00 1.74
2015 75 643 n/a 18 154 n/a 0 0.00 n/a

Source: GCA, Inc. analysis of GEARS data

The total rate of crashes in the project corridor is much greater than the rate statewide across all
years. Total crashes in the project corridor were roughly 3.5 times the statewide rates in 2013
and 2014. Injury crash rates are also greater than statewide averages across all years; also
roughly three times the statewide rate. In addition, the one fatal crash in the corridor creates a
fatal crash rate per 100 MVM roughly seven times the statewide average. The roadway
improvements proposed by this project include a raised median, full median opening access
only at signalized intersections, restricted median crossing U-turn access at moderately used
un-signalized intersections, and indirect left access at low usage side streets and driveways.
These improvements are expected to improve safety by reducing conflict points throughout the
corridor.

Tl Future Conditions

Section 7.2 describes the future traffic expected on the corridor, proposed design, and analysis
of future corridor capacity after implementation of the proposed project along the Pl 0002862
corridor.

7.2.1 Traffic Forecast

Future traffic volumes were estimated by GCA, Inc. approved by GDOT and utilized by AECOM
for a corridor capacity analysis.

4 Georgia Electronic Accident Reporting System (GEARS). Law enforcement reporting of traffic incidents in Georgia. Developed and
maintained by Lexis Nexis on behalf of the Georgia Department of Transportation.
https://www.gearsportal.com/Pages/Public/Home.aspx

Prepared for: GDOT AECOM

41/61



SR 20 Concept Traffic Study

7.2.1.1 Growth Rate Methodology

GCA Inc. estimated growth rates in March 2012 for the project corridor which were approved by
GDOT. Linear regression analysis was performed by GCA, Inc. using the historical traffic count
data. Using the equations, future year traffic volumes were generated and growth rates were
calculated. The growth rates estimated by two of these sets of data are summarized in Table 21.

Table 21. 0002862 GDOT Approved Growth Rates

Scenario Date Range  Growth Rate (%)
No Build 2011-2025 1.8
No Build 2025-2045 1.6
Build 2011-2025 3.6
Build 2025-2045 3.0

Source: GCA, Inc. Memorandum, Appendix E
7.2.1.2 Forecasted Volumes

The GDOT approved growth rates were applied to traffic in the opening and design years. This
analysis estimates that the corridor will serve 19,900 vehicles per day by opening year 2025 and
35,750 vehicles per day in design year 2045.

All final projected volumes for the 2025 opening and 2045 design years are provided on traffic
diagrams in Appendix F. These traffic volume diagrams were approved by GDOT, and include
2011 Existing Average Daily Traffic (ADT); 2011 Existing AM and PM Design Hour Volume
(DHV); 2025 & 2045 ADT; 2025 AM and PM DHV; and 2045 AM and PM DHV.

Prepared for: GDOT AECOM
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SR 20 Concept Traffic Study

7.2.1.3 Signal Warrants

Major intersections along the project corridor were assessed for new signalization using
forecasted average daily traffic for 2025 Opening year Build Scenario. As shown in Table 22,
County Line Rd / McClure Drive and Heardsville Road / CR 25 are projected to meet signal
warrants. However, County Line Road is proposed to be re-aligned with Heardsville Road. With
the proposed re-alignment the new intersection of Heardsville Road / County Line Road would
meet signal warrants and McClure Road would not meet warrants. The existing McClure Road
at SR 20 intersection would be a right-in-right-out intersection facing a median.

Table 22. PI1 0002862 Signal Warrants, 2025 Opening Year Build Scenario

2025 Opening Year Average GDOT GDOT
Daily Traffic Warrant 1A Warrant 1B

ADT ADT 5.6% of 5.6% of
Major Minor Major Minor
Street Street Street Street |100% 70% 56% (100% 70% 56% New

(two (one (two (one Signal
Intersection with SR-20 way) way) way) way) |Warranted?
Greenwood Ct 13,575 125 761 7 NO NO NO | NO NO NO NO
Old Mill Rd 13,725 1,000 769 56 NO NO NO | NO YES YES NO
Arbor Hill Rd 14,750 2,000 826 112 | NO YES YES| NO YES YES | NO
|
Matt Lathem Rd/Hube Tumer 15250 225 854 13 |NO NO NO NO NO NO | NO
Smithwick Rd 15,400 200 863 12 NO NO NO | NO NO NO ! NO
SR 372/Ballground Rd 17,650 4,750 989 266 | YES YES YES|YES YES YES ! NO*
Bill Bagwell Dr 19,900 50 1,115 3 NO NO NO | NO NO NO NO

Holbrook Camp Ground

Rd/Hopewell Rd 18,875 3,775 1,057 212 |YES YES YES|YES YES YES NO

County Line Rd/McClure Dr 18,825 1,700 1,055 96 NO NO YES|YES YES YES YES

Heardsville Road/CR 25 18,650 1,750 1,045 98 NO NO YES|YES YES YES YES
Hyde Rd 17600 850 986 48 | NO NO NO | NO NO YES NO
Franklin Goldmine Road 18,450 1,250 1,034 70 NO NO NO | NO YES YES NO

Source: AECOM Analysis
*This location has an existing signal and does not need a new permit to be issued.

g Proposed Design

Previous alternatives analyses resulted in the decision to enhance the east-west mobility and
safety of travelers in Cherokee and Forsyth Counties by improving SR-20. The project proposes
a total of six lanes, with three travel lanes in each direction, separated by a raised median. The
right of way required would range between 120 and 250 ft.

Extensive communications between AECOM and GDOT have resulted in a final design for the
lanes in the corridor. This design of lanes and non-signalized roadway access points has been
utilized in the Capacity Analysis, and is described in more detail in Section 7.2.3.2.

Prepared for: GDOT AECOM
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SR 20 Concept Traffic Study

7.2.3  Capacity Analysis

This analysis allows comparison of future traffic conditions associated with the proposed
roadway design.

7.2.3.1 Background

The 2010 HCM defines Level of Service (LOS) in terms of average control delay per vehicle,
which is composed of initial deceleration delay, queue move-up time, stopped delay, and final
acceleration delay. LOS A indicates operations with very low control delay, while LOS F
describes operations with extremely high average control delay. Several factors affect the
controlled delay for un-signalized intersections, such as availability and distribution of gaps in
the conflicting traffic stream, critical gaps, and follow-up time for a vehicle in the queue. LOS in
concept is visualized in Figure 5, and the various HCM LOS criteria are summarized in Table 4,
both located in Section 4 of this report.

7.2.3.2 Synchro Model Design

AECOM utilized Syncho 9.0 software for the project corridor capacity analysis. Syncho uses
HCM methodology to model traffic along a corridor and then assigns LOS values to corridor
intersections. The current roadway physical design was utilized for the 2011 Existing year
model. The proposed design of a total of six lanes, with three travel lanes in each direction,
separated by a raised median was applied for the 2025 Opening and 2045 Design year models.

Innovative intersection improvements were applied throughout the corridor. These
improvements included numerous Restricted Crossing U-Turns (RCUT) as well as Median U-
Turn Intersections (MUT) to improve safety.

Currently existing timing plans, typically running free, were utilized in the 2011 Existing year
Synchro model. Signal timing was optimized at a 150 second cycle for the 2025 Opening year
and 2045 Design year models. Splits were optimized in these plans.

Due to the limited turning movement counts collected in the project corridor, AECOM
determined that peak hour factors should be estimated using all count locations, averaged and
then applied throughout the entire project corridor from Scott Road to North Corners Parkway.
These peak hour factors were calculated for left, right and thru movements on both the mainline
and side streets as shown in Table 23, then utilized in Synchro. The data from which these
factors were calculated can be found in Appendix D.

Prepared for: GDOT AECOM
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SR 20 Concept Traffic Study

Table 23. Peak Hour Factors utilized in

Synchro Capacity Analysis

Average Peak Hour Factor

Movement AM PM
Mainline Thru 0.86 0.91
Mainline Left 0.66 0.70
Mainline Right 0.65 0.76
Sidetreet Thru 0.57 0.67
Sidestreet Left 0.69 0.74
Sidestreet Right 0.68 0.68

Source: AECOM Analysis, Appendix D

Truck percentages calculated by GCA, Inc. were utilized for each corridor by project number.
For P1 0002862, existing 24-hour truck percentage was approximately eight percent: with five
percent single-unit trucks and three percent of tractor trailers. For PI 0002862, average peak
hour truck percentage of five percent: with three percent of single-unit trucks and two percent of
tractor trailers. The following truck percentages were used in 2025 Opening and 2045 Design

year models.

24-hour Truck volumes = 16%, Single-Unit = 10%, Combination = 6%
Peak hour Truck volumes = 12.5%, Single-Unit = 7.5%, Combination = 5%

A more detailed explanation of the GCA, Inc. analysis resulting in these percentages is included

in Appendix E.
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SR 20 Concept Traffic Study

As Table 25 shows, the Pl 0002862 Build scenario is expected to provide a higher level of
service and less delay in the evening than the No-Build scenario in the design year.

7.3 Conclusions

This study focused on using existing and future traffic data to determine the appropriate
transportation improvement to provide a safe and efficient transportation corridor. Existing
facilities and future planned projects are aligned with widening capacity on SR-20 from SR-
Road SR-369 to SR-371/Tribble Road. Our review of crash data for the project corridor does not
prohibit widening the road; indeed there is some evidence where congestion is causing
additional safety concerns. Two scenarios were considered: No-Build and Build in existing 2011,
opening 2025 and design 2045 years.

GDOT approved traffic forecasting methods were used to conduct a lane call capacity analysis,
which indicated that six lanes are needed on the corridor by 2025. The results of an intersection
capacity analysis for the entire corridor provide further support for widening; this alternative
provides greater number of intersections providing level of service of D or better for the design
year in both daily time periods (AM or PM) studied. Although some intersections along the
project corridor, primarily small side roads, are expected to have unacceptable level of service in
the design year Build scenario, the project team finds this to be an over-estimation due to
software model limitations. Finally, planning-level signal warrant analysis indicates that no
additional signals are warranted along the Pl 0002862 project corridor.

Prepared for: GDOT AECOM
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Attachment 5

Traffic Diagrams
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Attachment 6

Roundabout Data



Dunnahoo, Lindsey

From: Law, Nicole <nlaw@dot.ga.gov>

Sent: Tuesday, August 30, 2016 5:55 PM

To: Gero, Scott

Cc: Dunnahoo, Lindsey; Wood, Jeff

Subject: FW: Request confirmation that GDOT does not consider roundabouts on 6-lane

arterials - SR 20 Corridor

Scott,
Please see the recommendation below in regards to your concerns about considering a roundabout in the 6-lane
sections.

Thanks,

Nicale S Law
Phone: (404) 631-1723
Mobile: (404) 807-7424

From: Barry, Christina

Sent: Tuesday, August 30, 2016 5:14 PM

To: Law, Nicole

Cc: Zehngraff, Scott E.

Subject: RE: Request confirmation that GDOT does not consider roundabouts on 6-lane arterials - SR 20 Corridor

Hi Nicole,

We agree that the consultant does not need to consider roundabouts in the six lane section. However, we would
recommend that they consider restricted crossing u-turns or median u turns as possible alternatives for these
intersections. Please let me know if you have any additional questions.

Thanks!

Christina D. Barry, PE

Traffic Operations Supervisor

Office of Traffic Operations

Georgia Department of Transportation
935 E. Confederate Avenue, Bldg. 24
Atlanta, GA 30316
cbarry(@dot.ga.gov

Phone: (404) 635-2922

From: Law, Nicole

Sent: Wednesday, August 24, 2016 5:25 PM

To: Barry, Christina

Subject: FW: Request confirmation that GDOT does not consider roundabouts on 6-lane arterials - SR 20 Corridor

Christina,
Is this your area of expertise or does it go to Design Policy & Support? Do you mind pointing me in the right direction to
answer the concerns of my consultant below?



Thants,

Nicole S Law
Phone: (404) 631-1723
Mobile: (404) 807-7424

From: Gero, Scott [mailto:Scott. Gero@aecom.com]
Sent: Wednesday, August 24, 2016 3:59 PM

To: Law, Nicole

Cc: Dunnahoo, Lindsey; Wood, Jeff

Subject: Request confirmation that GDOT does not consider roundabouts on 6-lane arterials - SR 20 Corridor

Nicole,

Can you reach out to Scott Zehngraff or whoever is appropriate to confirm that we do not need to evaluate or consider
roundabouts on a 6-lane arterial? | understand according to Chapter 8 of the DPM that if we have an ADT that exceeds
45,000 vehicles, then we no longer need to consider a multi-lane roundabout. This is the case from Scott Rd to Union
Hill Road. However, east of Union Hill Rd to SR 369, we are proposing 6 lanes with an ADT less than 45,000 in our design
year. Therefore, before we advance the concept report and not address or evaluate roundabouts in our 6-lane section, |
just want to make sure that GDOT Traffic agrees that roundabouts do not need to be considered for 6-lane sections.

For a roundabout to be a reasonable solution, the opening and design year volumes for tr.
entering the roundabout from the major road should be less than 90% of the total volume

the roundabout.

Table 8.1. Planning-level Thresholds for Single-Lane and Two-Lane Roundabot

ADT' % Traffic on Major R«

R oRCuctiatbry Lanes (design year) (opening & design ye
Single-lane < 25,000 <90
Two-lane < 45,000 <90

'Based on traffic entering the circulatory roadway for a four-leg roundabout. A
reasonable approximation for a three-leg roundabout is 75% of the values shown ab
*The volume of traffic entering the roundabout from the major road divided by the tot:
traffic volume entering the roundabout, as a percentage.

If traffic volumes exceed the maximum ADT thresholds shown in Table 2.1 (i.e., 45,000 ar
or if site conditions are unfavorable to a roundabout, an acceptable conventional intersect
may be selected without further evaluation. Nevertheless, a roundabout may still operate |
than a conventional intersection and may be carried forward for more detailed considerati

of a roundabout feasibility study.

Thank you,

Scott A. Gero, P.E.

Project Manager

SR 20 Improvements from Canton to Cumming

Pl No's: 0014131, 0014132, 0014133, 0002862, 0003682
http://www.dot.ga.gov/BuildSmart/Projects/Pages/1575SR400.aspx




AECOM

400 Northpark Town Center

1000 Abernathy Rd. NE, Suite 900
Atlanta, GA 30328

T 678.808.8800 F 678.808.8400
WWw.aecom.com

It's Georgia Department of Transportation’s centenniall We were founded on August 16, 1916. The Department’s work
over the last century has contributed to a treasured quality of life for Georgians and to the incredible economic
development of the Peach State. Georgia DOT has served for 100 years with simply the best in safety, service and
innovation. And we will continue to embrace change, encourage innovation, meet new challenges and break new barriers
as the next hundred years unfold. For all things Centennial, visit www.dot.ga.gov/Centennial.




Attachment 7

Minutes of Concept Meeting



AZCOM

SR 20 Improvements from Canton to Cumming
PI No's: 0014131,0014132, 0014133, 0002862, 0003682

Meeting Agenda

AECOM 404 965 9600
1360 Peachtree Street NE, 404 965 9605
One Midtown Plaza, Suite 500

Atlanta, GA 30309

WWW.aecom.com

tel
fax

AECOM Proj.: 60507210 (File 60267130)

Subject: Concept Team Meeting for SR 20 Corridor Improvements (Canton to Cumming)
Date: March 10, 2017

Location: GDOT - Rm 409

Attendees:

Cynthia Burney — GDOT

Nicole Law — GDOT Outgoing PM
Cleopatra James — GDOT Incoming PM
Scott Gero — AECOM PM

Laura Dawood — AECOM Environmental
Lindsey Dunnahoo — AECOM Engineer
Paola Rojas — AECOM Engineering

Chad Bishop — AECOM Engineer

Chandria Brown — GDOT

R Lawrence — GDOT Planning

Angela Turner — GDOT Design Policy
Aaron Burgess — GDOT NEPA

Chris Raymond — GDOT TMC

Jim Pomfret — GDOT OES

Walt Taylor — GDOT Engineering Services
Erik Rohde — GDOT Engineering Services
Chuck Hasty — GDOT Engineering Services
Chesleion Charles — Southern Company Gas

District 1:

Tina Apperson — GDOT

Lynn Palmer — GDOT Ultilities
Kevin York — GDOT R/W
Harold D. Mull - GDOT DCE
Pete Hughes — SEMC

Ted Brown — SEMC

Mike Souther - Windstream

District 6:

Barry Hensley — Assistant Construction Manager
Bethany Watson — Assistant City Engineer (Canton)

David Hatabian — City Engineer (Canton)
Geoff Morton — Cherokee County
Jennifer Deems — GDOT Utilities

Duane Fant — District 6 RIW

Dee Carson — District 6 Traffic Ops
David Acree — District 6 Pre-Construction
Keith Day — District 6 Area Mngr

Brian Whelchel — District 6 Asst Area Mngr
Grant Waldrop — GDOT Traffic Ops

John Gay — Engineer (Georgia Power)
Drace Farrell — Engineer (Windstream)

File: ...60267130 SR20\300 Administration\302 Meetings

Page 1



AZCOM

¢ Introduction of SR 20
Map — See Attachment 1

o

o
o
o

History

Screen 2 Alternatives => Widen Existing — See Attachment 2.
Accelerated Schedule

Streamlined PFPR in April
Right of Way in June
Standard PFPR in late fall/early winter

o Modified PDP
¢ Concept Report

o Proj Justification
Need & Purpose
Traffic / Lane Call

o
@)

o 0

o

o]

o

o

See Attachment 3 for laneage demand determination
Goal: LOS D for entire corridor

Functional Classification — See attachment, Urban/Rural Arterial.
Typical Section:

Urban vs. Rural — Urban typical to minimize impacts, to stay consistent
with the development patterns in the area, and help with MS4 design.
Drainage/MS4 — project approach — Approach is to catch, treat, and
detain all water that falls on the road. Offsite runoff will be conveyed in a
separate system from the onsite runoff.
11" & 12’ lanes
e Per VE study recommendation, the typical section is being revised
to 11" inside lanes and a 12’ outside lane.
e Harold recommended one 11’ inside lane, with a 12’ middle and
outside lane for truck accomodations.
Sidewalk and multi-purpose paths — Cherokee County has a planned trail
from Cherokee Veterans Park to Smithwick Creek. Forsyth County has a
planned trail from Spot Rd to Sawnee Mountain as well as on the east
side of Post Rd.
Pavement Design — Rigid vs. Flexible — PES & PTS requested in August,
2016.

Design Speed: 45 vs 55 mph => Escalation Memo or Concept Report

AECOM will put together an escalation memo for 45 mph
¢ Cynthia went to the public meeting hosted by Senator Brandon
Beach. A question was raised about the speed limit on the road
and the public seemed OK with 45 mph.

Draft VE Study Recommendations — See Attachment 4 for draft responses to the
draft recommendations. The team is waiting for the final VE Study Report.
Utilities — SUE

How can we accelerate utility conflict resolution (relocation determination)
to achieve comfort with RAW needs by June?
e Dictate where utilities can go on a typical section
* Hold workshops for utility coordination with each district and invite
utility owners

R/W: (120’ — 250'+)

Page 2 of 4



AZCOM

= Encompass all needs as R/W or only to Shoulder Breaks and easement
beyond? Both District 1 and District 6 prefer to have right of way
everywhere to make it easier for utility relocations. Right of way should be
evaluated on a case by case basis (i.e. use easements to save a parking
lot).
= Kevin York will be coordinating right of way for the entire corridor
o Access Control/Innovative intersections:

* R-Cuts

= Median U-turns (Michigan Lefts) — SR 371/Post Rd, Bethelview Rd
o Context Sensitive => NEPA => Avoid, Minimize & Mitigate

= Meeting with USACE 3/16 to review alignment (USACE is lead federal

agency due to need for permit to impact Waters of the US)
o ROLL PLOTS of Concept Layout
= School Drwy Access at Freehome Elementary
o Geoff will coordinate with Freehome Elementary about access -
AECOM to send PDF.
= Drwy at McDonald’s
e All agreed with closing the Dec 2016 PIOH proposed right in/right
out driveway at McDonalds. There is not enough room to add a
deceleration lane without significant displacement of parking spots
adjacent to the road. Three access points will still be viable from
E Cherokee Drive as well as from two location from SR 20 (at light
to Kroger and one right in/right out drwy at east end of strip plaza.
There is interparcel access currently available and it will remain
with the proposed improvements.
o Environmental Permitting:

= USACE (Lead Agency) — PAR - Submitted 3/1

= Public Involvement — Next PIOH after Streamlined PFPR and before R/W
(May). The intent is to show the actual propose R/W and easements to
allow for one final look and comment to tweak before finalizing R/W
Plans.

o Construction: (Constructability to be combined w Streamlined PFPR)

= The majority of the project should be pretty straightforward to construct as
we are widening a 2-lane to a 6-lane divided. This large widening will
create plenty of space and opportunity to maintain traffic on one side
while constructing the other side. There are not many changes proposed
to the mainline profile which further simplifies staging.

= Show cross sections with retaining walls and staging cross sections at
critical stations.

= Detours will not be needed for mainline construction. Some side roads
may need detours (TBD) running traffic on temporary gravel surfaces.

o Other

= Concern that the signals at East Cherokee and Kroger are too close. Per
district traffic, the signals are close enough to be co-ordinated and are not
an issue. These are existing signal locations.

» Evaluate the pond in the southwest corner of the Union Hill intersection to
see if it can be moved closer to SR 20 (there is a planned development in
this parcel)

= Add the multi-use trails to the typical sections in the Concept Reports
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= OK to cut off Franklin Goldmine from SR 20 (cul-de-sac near SR 20)
= Angela asked about the intersections that are shown to fail in the design
year. AECOM to determine what year these intersections will fail.
* Pipe Clearance — Need a variance to reduce clearance requirements
e Up-class the pipe
e Steel en-case the pipe
e Switch to an elliptical pipe
= Add TIP #FT-313 to concept report for 0003682

Page 4 of 4



SR20 Cowcep Jeam Meetrnsq [ef2
PL 000 3¢ &/

MEETING SIGN-IN SHEET
Project: SR20 o Meeting Date: B March 10, 2017
Facilitator:  Nicole Law/Scott Gero =~ | Place/Room: OGC 409

Name Company Phone E-Mail

Laum.ba.w so d AELom 330.548.990% laura.dawocd @ aecom. com

Ched Bih,p AECor) Yp4-95-7980 | | chad). brsbop Eaccom.com

!
_Q»-}MH B @DOV 4-02-123)| | Clowv ) do¥ioa.gov
sl Lowd DO\ 4 L5\- 120 [ \aw © Aok oo o0y
Clecpatra Sawes, | DOT - (BFISY | Clamesaddet qa-qou
S OOIWENND

Qe S onm CARRLES LOMRAMIY Cans U S8 328 | [COnac\es @ Qoo NN - (-yvn |
%@4(_}(‘4 ﬁ/"w"l 6(9(3“(- 9)63) '/m C'q bfo w3 C')b f?‘:}d’. 5 sV

RD.S\\H'-- LerooRenc e

(R0t -Foipts 30

Low B3I\ \T1T L4

RD 1!—- fadh LT 2N ﬂd.;‘_j‘_-_g_.ﬁ.'_.gcg.ﬁu__.

Angde Turner G DOT Desienn Pol fey VDL 11%L | | Aetupener@ det.qa. g0V
S Gero Aecom 109 %5-9726 | |5t Jero@ aecom. com

Page 1 of 1




22

MEETING SIGN-IN SHEET

_Project: SR 20 o B Meeting Date: March 10, 2017
Facilitator:  Nicole Law/Scott Gero Place/Room: OGC 409

Name Company Phone E-Mail

I,WYMN Dihvalo! | AECOA tqus-15iu \iM%Lg,fkunnahoo@Mccm W
Aaron' Biesy | | ®DOT NEPA | 404-¢3) 1157 | | Qburgess @datiga,gov
d‘!ﬁj &VMJ GROT TMe H404-635-23/M jfa\yMon/@J({‘;* e

-:_S:lf"\ QMC{'W C_\VOT dgg Yoy, 63l. | A5 mﬁemo&ﬂ“ q-q qa(/
Nar Taan GOOT= ENG SERV |¢4. (31922 wmyw’? &DG‘ GA 6oV
Enle o hde “Pele SBKYV dot3/) lell | | @rohde & oy ga.gor

CW%% GRuT 5’“‘;. Swes 404,631 111 él\askf,éd;,%.?a.jox/

Page 1 of 1




Lo | Nam<_ ea;il Phon-e
Sgme Fé"'— Haghass Rete.. s @ Storvwae. comn L78- Y53 (395
seml_  TeD Broun TED., BRowu @ s4wNee, 2 678 -4 55— | 55 2
GpoT "T—nsx.ﬂppmcsm

Gdor-utif. L nn_?mlm L%‘ipaﬂmy_@dﬁ_ o/ 110 -531-5757
M MIL_Ka R ﬁa:r_k@. ta ﬁ Y0 -53/- 558 &

COof -DLE NARILYY D Mule Mmuf (@ Aot .gocyy 7053/~ 599
W/NO{STLWM(  MIKE. Sov THER- MIKES00THER R 4},,4}{-;.,“4 cont F4-331- 0Y/ 5

——— e




gt AF F

L0

@& ﬁ‘x@ygﬁfﬁﬁ}

=30 X = 100

T é» MJ?M ki) i%Q T 3

50 50 070 7YY Z474 \ 77T Tonig
\)w\x\\u ode T Lo - %\K
=75 5]
AU VAR A <M

[z R N m Dbt oy Yv

X DL S T 7Y

[ w\. e w\\ﬂ\\..w(‘

W ﬁﬁ@&gﬁa > @ \w@ﬁwh C Q@ﬁ@ ﬁﬂ

/- !

i)(ﬂﬂ!\«}«\m\%m\%

P s AT e ) " L O gxm H P A wiwz\a\. 7 f (h,,wmw,,)w\m BV A \m 6
e T I x\ . TP~ \F\w P K , bt VS \u\\.\ / A m\w
N\w " ! .n\,. - AN ‘\\ v M\ﬁ\g ?:\( ,\\\%

Lee k\ \a A\xi\ux Fe

a7 § b w oA

X

Y

by
\‘*
«\Q
“:«
m
\
-

) \

P -~
e

TIVIAA

m._._._._.

uj usis £102/01/€
T89E000 0D 230.43Y) -Sunaa wea] 1dasuo)




~ —
o

T

; NS A
UoliiN

01 |'ni~
20y040YD

»

A

5 z _ * AmH uojued :
gy 2= 7 5. g A
2 > ~ umopjang umojwayie] - Noz
= o M - *? A . A - c
v |z /3 : / y N % 2 m
o= . 1. e
- v = \ s - Y g eluopasepy| s z
- . 2 @ 8
) s - 2 :
w g9 : S wrz )z ( wo'z
29820001d EETYTO0 Id zetvroold /| 1€1v1001d

o Am‘_.m.._uo Aq)
) Py MOIS 03 §LG |, z
3 / v9160001d TN
|elany // = N jerauy _/ [eLRuY S N
! |edidulid ueqan A |edduld jeany * - |eddund ueqin : S
‘ ‘ 43hsfod N _ Rt
Uosmeg el ] ,
2 J——_IE AL % -




289€000 ‘L89E000 ‘2982000 ‘SON Id

uoepiodsuesy jo jwuprdaq eidion

“dew ayj uo umoys
swayshs =
D PuE pjing ON - 0

J0u ase

2 910N

0Z HS Se peoy malnjayleg
ub1s02 {peoy MalAjpyleg
0} ¥ 3|V 40 uoBeUIqWOD
g6 aAleUIR)|Y |EN}daduo)

0z ¥S se
69¢ S ub1sod {69g US
0} ¥ 3V Jo uogeuIquio)
VS 9Ajeula}|y |enjdesuo)

(g1 Aaunioy)

sassedAg pazijeso]

Pue Z }|y uojeuiquod
¥ SaAnjeusa)y |enjdadsuo)

(0-Nv Apsunioy)
Yjnog uoneso| meN
a¢ aAneusal|y |enydesuon

(v-3v Alaunioy)
YJION uoijeso] maN
V€ 9AljeUla}|Y |Enjdaduo)

(g1 Anawioy)
Bunsix3g uapim
Z @A13eWIdY Y |enjdaduo)

puabo

ONINIAND 0L NOINVD
SLINIWIAOHdWI

depy saAjeuad))y |enydasuo)

S9Aljeusa)lly [enydasuo) ¢ aunbi4

B TR Y LR BN R TING e, 71
jur \ %,G qunr qur J\“H; qur qunr
Bulwwng 7 e~ umopjong umojwayie . W Eluopasep uojbuiyyng
arv av ov

u P

0cdS
=

Buiwwng o} uojue) wouj sjuswsoidw| 0z HS



(00¥ ¥S 03 TLE ¥S) 218Y YIMOID SY0T-S20T
(00p HS 01 TLE ¥S) 218Y YIMOID SZ0T-¥TOT

%C'E
%9°€

(TLE YS 01 69€ ¥S) 218Y YIMOID Sp0T-ST0T  %0'E
(TLE ¥S 01 69E YS) 238Y YIMOID SZ0Z-¥TOT

%9'€

Suiwi

wn) 03 TLE HS

TLE US 03 69E US

(69€ !
(69€ ¥t

S 03 G/G-1) 91BY YIMOIO S10Z-ST0T  %6'C
S 01 G/G-1) 31BY YIMOIO SZ0Z-¥T0Z  %b'E

69E HS 03 SLS-|

isajey yimouo

8LEV

82Ty |80y |ezee [T08E [€89€ [69Se [8Sve |TSee |/bee [OWTE [6bOE |

4747

TITY

[€86€ [098€ _[OvZE [ve9e

[vs6c_[€98¢ [vz/z  [879z |

[80v__Tesee [6c8e [TTZ€ [965e [vBve [oree TTzce JOZTE TeZOE o6e [v88c [Sbrc [80/z [vIo |

EEBY

leese |

€89V [8€SV |[/6Ev [T9¢v |6¢Tv |TOOv [Z/8E [9SLE [OV9E [/ZSE [8TPE [CTEE [60C€ [860E€ [066T

lceovlecby lovey [Socy [Szov  [6v6€ [oz8€ |ro/€ [e6Se [18ve [e/€€ 69z |ZOTE |690F [E06C |
sbov _[TOSy [T9€v [Oczy [SeOb [896€ [SbBE [oc/€ [OTOE [86vE [06EE [SBzE [EBTE |WBOE [ZZ6C |
ﬁﬁmﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁmﬁ
[peie |7z0€ [e€6c [cv8T [vS/z [699¢ [98Sz [90SC [sche [€SEc [o8ez [t0e [veie |

ﬁ

43

069t |rece |rcve [Teee [8Tee  [8TTE |TOF [8z6c [/€8¢ [6b/c [¥99¢ [18Sz |10SZ [vve [OEET Eﬁﬁmﬁﬁﬁ@.mww<
8¢9e [s1ce [oove [TOEe [86TE [660E [E00E [OT6¢ [Oc8c |ee/c [8¥9¢ [995¢ [o8be [oObe [/T€z [9€cz [8ST [€BOZ [TTOC

098C

€8T
€80T

€v0€ |6v6c [/58¢ [69/c [€89¢ 009 [61sz [Tvbe [Soez [z6zz [tzez vviz 16907 |
ocov_[Toee [08/€ [€99€ [osSe [ovve [eece [oeze [6CT€ [c€OE [8€6C |/bBC 6Sic [€99¢ [TZSc |

loso |z€ce |reve [teee [gize |BTTE |TZOE |
[66v€ [T6ec [o8ce [v8LE [S80E |066 |/68C |

[soee [eoce [vOTE [Z00F [vT6c [ve8z [o€lz |
[6TT€ [€20f [6z6c |g€8z |05/ [599C |
[£90€ [ez6c [os8z [Terz [v0rz [oesc [6eSz |oovz |v8ec [oTec [8eze [69Tc [v60C [T

ovoE [1s6z 098z [1//z [S89c [z09¢ [vzsz lewbe |/9€z [v6ze [ecze
[6€9z 756z [8zbz [Tove [/zez [SSez [SBTT
880 €66z |oo6z [otsz [eese [8€oe [rssz |r/ve  loove [9zeT
[6TTe [ez0e [6z6z [8€8z [0G/z [S99¢ [z8Sz 205z |Seve 6hEC
61T ez0f |6z6z [8€8z [0S/z [S99¢ [z8Sz [z0Gz |Szvz [6hET
[Ttoc_[esel [068T [Tv8T [/8/T 1SE/T 1v89T SE9T 88ST [T¥GT

6 [csce rste [eete 190z [T00c  [evel [988T
[ogEc  [89ec [c0ce [8€Tz [SZ0z [STOZ [9S6

0 St

[v66c_[T06z [T182 [verz |

loovz_[88ec_|6TEC

[v6ec_[vcec [osee
[8vv_[1Z€C[80EC
[T0TZ__[ov0z _[T86T

[95¢ 992 |
[ccoe[ve6e [6vBz [99/¢ |89 |
Iqu [992¢ | ﬁwﬁ

[6vve | InmN [80€Z |

LC9T [6LST |EEST

8267 |r€8z |evsz [v99z [18Sc  [10ST

[seve |
088C

[z66T |
[e8vz |

8761 [T98T [96LT

papaaN sauet g - [i4:17

papasN sauel 9 - 00ZE

papaaN sauel - 09pT
elRI) g SO1 ‘(sHwi| paads paisod Jaysiy Jo ydw o) | sse|d ‘s|elanly pazijeusis a1e1s ‘sealy Suluolisued] ‘|euoildallg JNoH ead

[cice Teove z6ze [S6le [960€ 000 706z [008z [80/z [v19c [e€eSc [ogve i€z [69ec [i61c
[s8sc_[sebe [sobe [vzez [vbez [99Tc [oe0z [8TOZ 18v6T 1088T 108ST [088T 088T
Josec Teocc [o6Te [vitz [ovOz [696T [TOGT
[08/c [689¢ [o6Gc [905z [8Tve [vEEZ [EGT:
097z [v99z zzsz esve [96€c [ET€c [zezz [SST
[€Zz2 [r79¢ [v8Sz [veve [80vz [veez [ebez |SoT
lotoz [tv6T |e/8T [808T [Sh/T [S89T 99T 0/
ﬁﬁ%ﬁﬁﬁﬁm@' 109

[Se€z_ [eTec [zeTe

08z [ozzz [ogoz [vSSz [Sive [86€C

S/0C  [STOZ [9S6T [668T [vb8T [06LT [8EL
%mﬁqu |068T _|S€8T

mﬁﬁﬂﬁ S0VC _[c€EC_|6SC |68TC [TeTC |90 |cb6T |OE6T |OLBT |ZT8T [9SLT |S69T |9€EST
[1S9¢_[695¢ |esve [ctve |Leec [Soce 98T [OTT¢ |Z£0z [996T [868T
[c85¢_|cosc_|seve |evee |izce [90cz |6elc [SSOC [v86l |ST6L [8vst

6LST

SCT
LL2T
LLTT

ammﬁ
[o0cz_ |6zt |
ooz |
lesvl |

15744

9LT
8SbZ [98€C  |9T€C  |6v¢C  |€8T
8SYC_[98€C |oT€c |6vec €8l
68VT  [Sti

l€Z8T |
€8T ]

|seoz_|
5502

808T
808"
9611
3473

H
[¥86T |

VST [TLVT

[968T _[0€8T | mﬁ
|ST6T [8¥8T |[v8L

VITZ  [Tv0Z  |06T [0Z6T |0L6T [0L6T

aAQ e auld
10 yiesH

1 yieaH
Amid 5134100 N

[SEBT_|SEBT _|SeBT |sesl
[ScTe_[site[site[siie
[080Z_[080Z _|080Z _[080C

[0602_ {0602 [060Z [060Z
[STST_|STST _|STST _|STST
[SPST_[SST_[SvST _[SvST
[SOST__|SOST__|SOST _[SOST
[0Z8T _[0/8T _[0/8T 08T
|S69T 569
[S89T_[S89
|S69T 569
S29T_[5¢9

[czit 299t
[€69T [SES
2891 €29
€597

S0L
299

[v8L

06TT _[06T

RDId S19UI0) N
aALIQ 93UMES
peoy Jamoy.

QAIQ Y00IqISAI)

Ppeoy 3jepyiws
peoy 1o|quieig Ja
11D A3jjep Ll
uuo) peoy 10ds
Aseyuaws|3 mmzsmm

3y

diyspuar
Elelle) mmt::m
anuq eped
H pue|poom
peoy MaIA2y128
aa axer

1q ssauisng

1@ ssauisng
py deo as|quieyd
Py 9243505 UoJRY

3ALQ S||IH PUBIPOOM

SAIIQ SUMES
peoy Jamoy.
3ALIQ 40041531
Ppeoy ajepynws
peoy najquiesg Ja
1) A3jjeA WIN
uuo) peoy jods
Aseyuawa|g saumes
31 diyspualiy
a1 asung
aALQ ele)

peoy MalAayIdg
1q oxer
1q ssauisng
g ssauisng
Py deo avjquiey)
PY 23¢3s0S UoIRY
auet apisaye]

aueq apisaye] anuqQ 13
aAuQ €13 aAuq el3
anug es3 TLE ¥S
TZEUS PeoY SWes 50q
L peoy swes 20q peoy suea3
[ peoy sueag PY UIWP|OD UIpjuBLy
L PY 3UILIP|OD UIpjuRLy peoy apAH
[ peoy apAH peoy 3|jiAspieay

peoy a|jiAspieay

py aur] Awunod %004q[0H
oouqjoH 1) supjiad
1) supjiad 1a [omBeg |1
1a |[om3eg g 11D suppad
11D supjiad (723
TLE¥S peoy yImylIws

py aur Aunoy

617
TGEC
[v6€z i

[c66T [ve6T [8/8T [€28T [0Z/T [6TL
[Tz0z_[c96T |S06T [0S8T [96/1 [Eb/
[Tzoz[c96T [S06T [0S8T [96LT [EvL
[090z 000z |ev6T [S88T [0€8T [///
[680 [820z [696T [cT6T [958T [208

%mﬁﬁﬁ S€8

[096T €06
[v£8T _[6T8T |
[P66T [9E6T [0BBT |Scs’

[ 7753 (Y753 (VT -3 H 8¢S

Lad

2
by
LY
6T
TS

LiZ4

68T
S9C

PEOY IMUIWS
peoy a3pupuels
peoy waye] new
a1 38uelQ
aue uojual)
py [puuey) a8ueI0

peoy a8pupuels
peoy wayie new
a1 a8ueI0
aueq uojuaiL
py |uuey) adueio

[T08T _[0S/T _|TO/T _|€59

9Ll |

828z [8v/z |t/9z |

9622 ]

£69¢
8€rz |
|£69¢ [tzo |

[[Tc_ovoc 995z [vebe [ezbe [SS€ |

[ELTE [€80E [966C |cT6C |0€8C |0SLC |2/9C |L6ST |veSC |eSbc |vsEc |/Tec |Tsce |88l
6cvz_[19€C__[v6ee ﬁzz 90T Eﬁmmﬂ

[£vSc[olbe [oove  [8€€T
s66z |ezsz [1sbz [z8€T

75t |voSz_|egve  [SogT |
[£55¢[sbe [SThe [rvEe

8/8T INwH 225

mﬁﬁﬁﬁﬁ
[090€ b6 |068C [608C [6¢/C |

[090€ _[vz62 EE 62/C

[Tovz [e€ez  [79¢z [€0z
8662 |z9bz |76EC [6eEe [v9zT
[€59¢ [8/6¢ 506z [sebe [99€ |
lesoz [8z6z [sosz [Seve [99€z |

009 _ITOST_|/TGT [v/bT [e€vl [26€
[Tcoc_[ZvSe [9Zvc |90V [8EEC
[199¢_[98S¢ [eTsc |evve [eLeC

29T

0Z6T__[vT
LTTC_|£50C_|6661 _|ev6l |68T

S80C _[Lc0T [LS8T |

06

£18T

S80C_[[c0C_[0/6T [vI6L |TSST
|SZTZ_|S907 |£00Z [0S6T _|988T.

06LT

vZ8T

[T0TZ_[Tv0C [v86T [8T6T [SI8T

[60Tc__[050z _[z66T |9g6T |28

[SLOT (80T [¢8ST |Z€ST |
[c60z  [eeoc  [sz6T |

[€602_[vEOL 8SBT
[TS6T__|968T TELT

HE%EEE 0927

v08T

0T8T
L6LT
SL9T

S68T_[cv8T _[18LT

BEL'
029T

b6V eyl IbovT [8SET [ETET [0/T
Joc6T o987 [€T8T [€SZT [969T Emi 985

£9S

PY [IH Joguy
PEOY ||!A PIO 10 POOMud3I9
30 Poomuda19 69€ ¥S
69€ US L 30UNdS [e35A1) |

|41 Bunds [easAiy
Py punols jjeg plo
PY IllN 28Ue10 PO
peoy uono)

10 SPOOMULION
|41 WaleT 320a
PAIg uonels uoydwey
20ueJ3u3 Jagoy

pAIg uoneIs uoYdweH

PY punolo |leg pio
PY IIIW 23UeI0 PIO
peoy uono)

10 SPOOMUMION
4L WwayeT 320q

2ouesju3 Jasouy
aALQ 90IY) 3

[€06T [6V8T [8B/T [62/T [€/9T
[£T6T €98 |208T ev/T [989T [0€9
[oT6T [0S8T [S6/T [9€ZT [6£9T [ve9

EIEE 899

LLST _|9TS

ELUER DETR ]
11D 152104 BIUOPAJEI
3ALQd AND aMYM
peoy juenalem
u7 adeq yoer
10 9%e1H
peoy sianeag
peoy Ape.g uosuyof
peoy pjayauag

1) 159107

aALQ A auym
peoy yuewalem
u7 a8eq yoer
1q a5eaH
peoy sianeag
peoy Ape.g uosuyor
peoy pjayauag
10 353N sa|ge3

[oz9c_[essc_[osvz_[otve |
[SE9C_[09Sz__[88VC _[BTVC |
[909z[€esz [Tovz [z6ET

[680 [0€0z [€96T [868T [9€8T [SLL
960z |70z |0/6T [S06T [z¥8T [z87
[€£0c_[sT0z [6v6T [S88T [€78T [€9L
6807 [0E0z |€96T 8681 [9€8T [S//

LIST (925
[909T [€SS

19T [6SS

[c08E |

[8zce [981€ [960€ [800€ [ve6e [I¥8Z |19.LC

ﬁﬁﬁﬁ
Eﬁﬁ%ﬁﬁﬁ 80€_[000€

|S69¢ |
S69€

[SE9Z__|095Z _|88vZ _|8Lv:

[T6sE |
ﬁ%ﬁﬁ

8SPS  68TS SCTIS 9967 [AiANNEErAMEEd
EATA (RO TRl 6E LY [c6Sy (bbb [TTEY |
¥80S  Lz6v  EZAAZ EXETA ST TS <2
GZ09 8E€8S £S9S T8YS TIES LVIS 886V
¥8SS OI¥S EVZS  080S
119 LEVS  89TS
96Ty [990v [Ov6E [BT8BE
[18cy [8vTv [6TOF [S68E
o1y [Tv0y__|ST6E _[v6L
08TIS 0Z0S  #98%7
969y |0SSy |60t
uelpaiy S
S [969r_[ossy [60
PosIBd 02 | & ooy [eoer [ace
M sauel-9 & |z6ee [setE |960€E
[EScy [TeTvy  [€66€ |698E [6¥LE [EEOE
[cviv [€TOv |688€ [89/€ [¢S9€ |BESE
cz0v  [ov6€ [ve8€ [SOLE [06SE  [6LWE [TLEE
pvOv  |6T6€ |/6L€ [089€ [99S€ [SShE [8YEE
SL6E [cSBE [cEL€ [OTOF |pOSE |96EE [06CE |
TOTy |€/6€ |0S8E [TELE [STOE [EOSE [V6EE |
Tv |ETOv |688E [B9/E [2GOE [BESE |6CVE
Ty [€TOv [688E [89LE [¢S9E [8ESE [6CvE
oc_|8vSc [vzbe [cove [e€€r [¥9ze [86TT
ct |8TTE [/cOf [6€6C [€S8C [0LLT [689C S
€€E [€€CE [GETE |BVOE [6S6C |€/8C [68/C |[BOLT [6T9C |ESST [8Lb:
[ScOE[z€6¢ eS8z [69sc  [889C [0T9C [vEST |
[8S6c [cz8z [68/z |r0zc  [629C eSSt [8Lve  |SObe [SE€T |9z
[rv6e [8See |Siiz [v69c [9T9r |6€Sz  [99be |
%ﬁ%ﬁﬁﬁﬁ
[6cce [sote |
Eﬁﬁﬁwﬁ [cToE  [vz6e [6€8T |
(=3
B S [cz0e Tveee |
pasiey ,0¢ N aﬁaﬂﬁowo 000
msouetg | & [ESL[eoc Joose lvese |
1-9 2
ﬁﬁﬁaﬁﬁ@ﬁﬁ
[c68c [r08T [oziz  |ovoc [69S |vebe [cehT |
Eﬁﬁﬂﬁamﬁﬁ
[£ozz_ [evTe 080z [6T0C |
60Tz [8v0c [886T [O€6T |
Eﬁﬁﬁﬁﬁ%
00cz  [8€Tz  [8/0c  [6T0¢ [296T [/06T [€ST |
06E€[sbce [coce [ctte [peoe [oe6e [o68c |
[cvve [Svee oSz [6STE [0ZOE |€B6Z [668C [BT8C |
uelpa o [0 S vCOE [6€6¢ [9S8C |9LLT |
ST [orec |
pastey ,0¢ I |scee  [SETE |9bOE [096T |£/8T |
M sauet-g G |6eve eeee [eece [svlE 6508 [eL6c |688c |08 [sciz 1S9 |
w  [eovE |ZOEE [vTcE [ECTE |SEOE [0S6C [998C [98/Z [/OLc [T€9T |
/S |00ST
TTZ€  |TIZT!
[vzze  [€ET
leoze [TLT %Hﬁaﬁmﬁw
[SLce [€BTE [€60E |900€ [Tz6C |6€8C [6SLT
Jooee [zoze [ZTTE [620€ [Ev6r |T98T [08LT
ueipa o [88z€ [SET: L [0S8Z |69/
2  [BLec [esce [06TE [00TE [ET0
pasiey ,0Z 2 TEVE |pEEE ﬁmz
TEV! VEEE  |OVZE  |6PT!
M sauel-9 ® S6bE [96E€  |0OEE
L0SE ﬁdmm
ﬁﬁgmm
[EBEE  [/8TE |
|sove [eTEE |
[59€ [tzse [irve
ﬁﬁ:ﬁ
uelpay 5
pasiey 0z | & [920v_[etee[z08e |
M sauet-9 @ Eﬁ
V8L 00
9esy [[UAZ vL0¥
(&1l ScLy  |c6Sy  [€9vh [960% |
|e€Ly__[009%__[0Lvy _[vhEY |£86€ |
L6ES SVIS  L60S
LyvS €678 tYIS
ueipay 60£S 6515 ¥10S
i coLy_[zeoy [L6vy |OLEY [LvTh
pasiey ,0¢ 5 €8€S  TEZS Y80S  Tv6h
M sauet-g /Ly _|6€9y |80k [T8€y [8Sch [BETY [TCOb [BO6E |
?89S TTSS [9€S STZS 890S 9T6V
Sy9S  98¥S  TE€ES I8IS SEOS  €68%
|e6vE [S6€E  [662€ |90cE [OTTE [8ZOE [€¥6Z [098C
[T6LT_[Ov/T [T60T [vbOL /66T [cGST [60T [90vT
ﬁgaaﬁﬁﬁmu
uonIas JaquinN v0 ¥10

|eodAp pasodosg 14 uBisea@

LT6E _[908€ |669E mmmm wmwm S6EE_ [66CE

[6See [rvBE [6€/€ [€€9€ [TeSE [eeve [SeeE |
[186€ 898 |66/€ [€G9e [0GS€ [oGhE ESEE |
588 5oL
8.9y _[ovsy [8Tv
[Tecv [885Y  [6Sh

L8LY

El3
868€E

259

[650e _osse [osve [6GEE  [vocE |
[€6cv [estv [ssov  [Tvee  [oese |
[€E€v [TTey [c60v [/76€ [S98€ |
[vzey |S0ty |686€ [9/8E [/9/€
[88€ [T89¢ [8/G€ [//vE T[6LEE
108y |o9oy |vesy [zovy [z8zb [¢9Tw [Swov [T€6E |0Z8E
[86/€ [T60E |/BSE [98VE [/8EE

¢Sy

lo6vE |T6EE [962€ [€0ZE

0262109z |zzse_[9sbe |SLET
|68 olrz 18697 zzoz [9gSc |

Eﬁ%ﬁ 8697 [czoc [9€ST |

[6v1e [T90e [v/6z [T68z [608Z [O€lz [ov9z [vSSc [0Lb
[£9T€ |8/0€ [t66C [/06¢ [Se8z [Sviz [vSoz |/9G¢ [e8w
[€80¢ [o66c [TTez [628z [obiz [er9¢
[£19€ [sTse [olve [61ee [occe [SET
[oS9€ [rvSe [rvbe [0SEE [95z€
855 _I8Sve looge [Soze [EZTE

[Tote [vT0E [6z6c [9¥8Z [99L

€6EV  |0LTY

6VTYy  [CE0V

SSLY

[Teo

16t

6LLi
472

1042
SBET

EE AN 37472
Se9z [1SST

[44%]
6LYC

9VET

[444
0

L8TT

VSTT
0

[0S _|z0ve [1T€E [8TZE
[66T€ [60T€ [Tz0E [9€6z [€G8T

o561 [268T [628T [69L
lo/6T_[s06T _[zv8T _[28L
[€6€C[ocec [ever [S/1z [vOTz [SEOC
Eﬁﬁﬁﬁaﬂmﬁﬁaﬁaﬁaﬁ 6561
%ﬁﬁﬁmﬁﬁﬁﬁﬁ OETC

L6TC
4574
4574

[s585z_[005z__[/T:
[ceoe Teebe [se8z [evie [esoz [sosc  [18vz Jeeec Jocee [vbee
[650€ [6S6c [298z [89/z [779¢ 1885z [0Sz |ieve [TveET [voe
86z o887 |o6/z [869¢ [609¢ [€zSz [Tvbz |09€Z [e8zc [80C
[s£9¢ [785z [e0sz [ozbe [ovez [e9ez (68T /1T |/v0C 086
|szoe |sz6z |6z8z [o€/c [ovoe [6SSz |s/bz e6Er [Stec [6€T
[c89¢ [v6Ge [605z [9zbe [ibez [60cz [Selz ecTe [esoc [S86

z
[698T [808T |

NHIEE 2081

[606T [o¥8T |
mﬁ'ﬁ
[Ev6T [6/8T |
|sz0z 900z

i
[8VLT 169
[€v/T 589
S8LT_r2L

S8LT |LTL
BT8T [8S/
TV6T (/L8

[S£02__[500C

loztz_[1soz |
loztz_1soz |
8Tz 790z |

[09TZ [680C
[czTz_Joot |
[STTZ_[SwoT

Tv6l [1/8
€861 [8T6T |GS8T [SS8T [SG8T [SG8T
[€86T [8T6T [SSBT [SG8T [SSBT [SGST
6661 [vE6T |0/8T [0/8T [0/8T [0/8T
[Tzoz_ [vS6T [068T [068T [068T [068T
[Te0z|596T |006T [006T [006T [006T
861 [€T6T 08T [08T [0G8T [0G8T

10 359N s9|5e3 aueq Apeys
aueq Apeys |1ed) AsaseHq
T Jiea1 AdiseH peoy usauo Aer
[ peoy uaaug Aer u1990) sajey)
T U7 qqo sapeY) 1q Auousiey
1q Auouiey Peoy |j1H uoiun
Peod A uorun 3P0 U0Sqoq

31D uosqog
Jooyds Areyuswal3

1no) x0) 1q Buuwin) pio
1a Sulwwing plo sueT [[amdeg
aueT |[amSeg 1@ Sulwwn) pjo

1@ Buwin) plo
3231 152404
peoy uosme1

|ooyds Asejuawalg
1Nn0) x0)

9910 152104
peoy uosme
/ unJe JajPaym

otz Tozte [oste forte
[06Tz [o6Tz [o6Tz [06TZ
€Tz stz |seTz [Selz
STl [ST6T [ST6T [ST6T
s91z_|s91z |sotz [sotz
[ozeT [ozeT [oz6T [026T

ﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁﬁﬁmﬁﬁmﬁamﬁ 587

BOET [TZcT_|SecT [00ZT [99TT [€€LT [cOTT [0ZOT [0bOT _|TTOT |86
Tert Josor lesot lezor _Jooot [zz6 Jsve 816 |c68 1798 [8€8
ve0 0 0 0 0t0 620 8¢0 0 9¢0 0 v

588|058 [/c8

[soov__[€68 [eBL€ [0/9€ [e/S€ Terve Ivree le/ce [TZTE [790€ [996¢ [698c [vZlz [€89¢ [S6Se (0TS [Zeve
[60ve_[Tvee [Szce [TTee [6vTe [880C |6c0¢ [cZ6T [O6T |vy8T [¥8/T [SesT |899T [€TOT [09ST |60ST [6SvT

008 [viL |

[8sL__ [€€L

[989__Tess |
810 0

S3WN[OA [BUO1}IBIQ JNOH Yead uo paseg spaaN aSeaue] 07 YS

[ozzz [osez fozez foree
S9€T _[S9€T [SOET [SOET

«ﬁ

8L L 00L 00L 00 00L

009 009 009 009

] 9
910 0¢ ¥I0C €10C ZI0C 1T0C

/ UnJe Ja]93ym |41 42doy
111 Jadoy aALIQ Y001 UWNINY
AL 3004g UWNINY Aepn sjied uyn
Aem sjje3 uny u1 N AYs
u1 WA AJs 11D J9AedM
JEIEEITS peoy 31035
Peoy 75055 1a3E0 319
10 e0 818 Jq sineg
1@ sineq 1a Ay
1q Aay 10 g 2ooug
1@ yied ajooig uq phog 3
u7 phog 3 pAlg @215WW0)
PAIg 22J3WWI0Y 1@ ssod plo
105500 PIO AemyjJed apISULION
Aemvjied 3pisyLION aN S5-I
AN L5 85 6.5
85 5.5 leLsnpu; umolg
719905 TIon5

usamiag



A:COM AECOM 404 965 9600  tel

1360 Peachtree Street NE, 404 965 9605  fax
SR 20 Improvements from Canton to Cumming Coe Midiown Plza, Suibe 500
PI No’s: 0014131, 0014132, 0014133, 0002862, 0003682 AR, ShRONR

www.aecom.com
AECOM Proj.: 60507210 (File 60267130)
Meeting Minutes

Subject: Discussion with OPD on preliminary VE Study Recommendations

Date: March 3, 2017, 9:30 am

Location: GDOT 25" floor, OPC Conf Rm

Invitees: GDOT: Nicole Law (PM), Albert Shelby (State Program Delivery Administrator)

Project Team: Scott Gero (PM), Lindsey Dunahoo (Lead Eng), Paola Rojas (Eng)

Review of the Draft VE Study Recommendations - The VE Study was completed this week. Today'’s
meeting is for the project team to go over the preliminary recommendations with the Office of Program
Delivery to determine draft responses and direction forward on the various recommendations.

1.0 — Reduce from 6 to 4 lanes from Union Hill Rd to SR 371 (Pl #'s 0014132, 0014133, 0002862) — No,
we do not agree with implementing this recommendation. GDOT upper management has determined
that the design will proceed with 6 lanes.

2.0 — Reduce lane widths from 12-feet-wide to 11-feet-wide — We agree that reducing the design to 11

foot lanes will reduce impacts to adjacent resources and will still provide an adequate facility for vehicular

flow however, we only agree to a portion of this recommendation. See the next issue and response.

2.1 — Reduce inner 2 lane widths each direction from 12-feet-wide to 11-feet-wide (outside lane width

each direction remains 12 ft). We agree to implement this recommendation. We feel that the outside

lane should provide the full 12 ft lane width to accommodate tractor trailers on this truck route. The
reduction in lane width of the two inner travel lanes will help reduce:
e The footprint and impacts to the adjacent parcels and resources
e The amount of runoff that needs to be treated and detained to meet MS4 and Drainage Design
Policies.
¢ The distance pedestrians have to cross at intersections and therefore reducing the phases
necessary for this movement.
e The cost through savings in materials needed for construction and maintenance of the roadway.

3.0 — Reduce median with from 20 ft to 16 ft — No, we do not agree with implementing this

recommendation. The project proposes to provide a 6-lane section (3-lanes in each direction). GDOT

Policy states that full median breaks are not allowed at side roads or access points unless there is a

signal warranted and installed. Due to the 6-lane section, Restricted Crossing U-Turns (R-Cuts) will be

installed to manage access and limit to one-way operation through the median. The design of the R-Cuts
require that positive median separation (a raised median) be provided to manage traffic and discourage
wrong way use of the opening. Although the VE Study team has developed a sketch of a way to provide

a reduced section in the 16 ft median which consists of an 11 ft turn lane and back to back curb and

gutter to provide a positive median separation, studies of other projects using similar raised median width

reductions have found negative consequences with this reduced design width. Negative issues identified
include:
e Reduced visibility of narrow raised median incurring impacts due to vehicles not observing and
therefore not yielding to their intended prevention of crossing.
» Reduced width not an obviously large enough median width to deter those who recognize the
obstruction but not finding it intimidating enough to prevent their crossing it anyways.

In addition, the project team prefers the full 20 ft median to provide enough green space to provide some

landscaping to soften the affect of the ultimate facility of 6-lanes of traffic. There has been some public
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objection to the 6 lanes vs 4 lanes section and the large expanse of pavement proposed. The 20 ft
median will provide a larger green space in the middle to break up the expanse of asphalt and hopefully
be more aesthetically pleasing and sensitive to the communities in which this project resides.
The project team therefore disagrees with the recommendation and prefers to continue with the 20 ft
raised median to better manage traffic flow, provide a safer more visible channelizing barrier, and to
provide a more aesthetically pleasing final product.
4.0 — Construct rural shoulder with 10-foot-wide overall shoulder with 4-foot-wide partial depth pavement.
No, we do not agree with implementing this recommendation. The project resides within an MS4 region
and therefore is subject to post construction stormwater management as well as the requirements of the
Drainage Design Policy Manual with a post-developed flow increase. Post construction stormwater
management requirements include stormwater runoff quality/reduction, stream channel protection, and
overbank flood protection. In order to satisfy these requirements we intend to capture all of the runoff of
the pavement through use of curb and gutter (an urban shoulder) into a separate closed drainage system
which will pipe the roadway runoff to a permanent post construction stormwater detention basin. This
permanent BMP will provide water treatment and detention before releasing downstream to a water of the
US. Additionally the point outfalls will be limited therefore reducing the number of required BMPs.
Utilizing a rural shoulder may allow sheet flow for treatment of water quality but this technique would not
provide the necessary detention requirements to satisfy the post construction flow increases.
4.1 - Construct 12-foot-wide urban shoulder in lieu of 16-foot-wide urban shoulder. The project team
agrees to partially apply this recommendation. In areas where a 16 ft shoulder can fit without significant
impact to adjacent resources, we recommend keeping the 16 ft shoulder. This provides additional buffer
between pedestrians on the sideway and the through traffic. This also provides more area for utility
relocations to fit combined with other roadside elements. In areas where a reduction to a 12 ft shoulder
width would avoid or minimize adverse impacts to adjacent resources, this reduced width shoulder would
be employed.
7.0 — Eliminate ponds at five displacements The project team is evaluating the requirements of MS4 and
the management of runoff to conform with the MS4 Permit as well as the drainage manual. The team is
evaluating the design of BMP's to address both with every intent to minimize impacts and displacements.
The project team feels this recommendation is shortsighted in that it only addresses consideration of
MS4. The Drainage Design for Highays manual section 10.2.1.1 requires that the added runoff from a
project that adds impervious surfaces does not adversely affect downstream for the 25 year storm. This
additional requirement of the design team essentially encompasses or trumps the MS4 BMP infeasibility
requirements. MS4 allows a method of evaluation and consideration whereby cost and/or impacts can
render a need to meet MS4 requirements infeasible thereby eliminating this BMP. However, we are still
obligated by the drainage manual to address the detention of additional runoff and therefore are still
obligated to provide measures to satisfy this detention. For this project, the detention is being addressed
with detention ponds and therefore they cannot be eliminated even to avoid a displacement although a
avoiding displacements is the first choice in locating a pond.
10.0 — Perform detailed MS4 calculations to allow for elimination of ponds; acquire non-pond parcels first
This project has an extremely accelerated schedule with R/W Authorization scheduled for FY 17 for this
18.8 mile long project. The magnitude of the effort required to perform detailed MS4 calculations to allow
for elimination of ponds is not feasible to meet this accelerated schedule. The project team philosophy
and approach to simplify and streamline the design process to establish conservative construction limits
and subsequent Required R/W and Easements is as follows:

e Capture all runoff on SR 20 utilizing curb and gutter and a separate drainage system to pipe

runoff from the roadway to detention ponds.
e Dry Detention Ponds are one of the possible MS4 BMP's for treating the water quality of the
runoff as well as for detaining the water quantity of runoff. This dry pond BMP can treat 65% of
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the TSS in the runoff. The MS4 permit requires that 80% of the TSS be removed from the runoff
of newly added pavement. The weighted average of 65% of treatment by the pond of all the
pavement runoff will for the majority of the drainage areas be equivalent to or exceed the 80%
requirement of treatment of the additional pavement. The dry detention pond will in the majority
of the drainage areas satisfy the water quality requirement of the MS4 permit and therefore
eliminate lengthy and detailed analysis of multiple BMP alternatives or BMP trains. This in turn
will save design time and get us to R/W Authorization sooner.

¢ The dry detention ponds will be initially sized to detain the volume of water from the 25 year storm
event. When combined with the ability to achieve the TSS removal objective, these ponds will
now satisfy both water quality and water quantity objectives as well as prevent downstream
flooding to satisfy the downstream hydrologic assessment required by the drainage manual.

e This initial pond sizing will establish the conservative Required R/W and Easements to construct
the pond including access roads for future maintenance. Now the team can prepare the Right of
Way Plans to acquire the conservative project limits.

e Once the ponds have been sized, the drainage engineers will further detail evaluate whether the
pond sizes can be reduced by:

o Analyzing to see if allowing the new runoff to bypass the need for detention to pass the
downstream hydrologic assessment without creating a downstream flooding situation. If
so, the pond can then be secondarily analyzed and considered for whether or not it can
be determined infeasible by means in accordance with the MS4 design process or if it
can be replaced by other BMPs that would have smaller footprints and therefore require
less R/W.

o Analyzing the pre-development runoff flows and designing this flow rate into the detention
pond outflow control structure along with the flow and outfall design necessary to
successfully treat the removal of TSS (water quality) and then reducing this continuous
flow across the design year storm duration from the overall pond size. This essentially
optimizes the pond size down from its original conservative pond size developed in the
earlier steps.

The design team agrees that the R/W acquisition team should begin acquiring parcels without the
detention ponds or BMP's first allowing more time for the design team to conclude if detention ponds can
be eliminated or reduced in size and then revise the Right of Way Plans with the savings prior to
approaching the property owner for acquisition.

12.0 — Use consistent Right-of-Way width with permanent easements beyond. No, we do not agree with
implementing this recommendation until further discussion and research can be completed. The project
team plans to discuss with the District RIW Agents whether or not it makes sense to purchase all needed
property as R/W or whether minimizing R/W and utilizing easements for construction of slopes would be
appropriate for this corridor. Often times in rural areas, property owners have no desire to hang onto
lands with an easement for a roadway slope when they can't find it to be useable for anything. In these
cases they would prefer all needs to be required R/W and tie in slopes to be steeper. Typically in urban
environments, placing the Required R/W at the should break minimizes impacts to adjacent parcels as
these property owners would rather keep the slopes tying to existing as flatter slopes and useful as yards
or other useful aspects of their property even though they may be permanent or even temporary
easements. The project team will reach out to the District 1 and Distric 6 RAW agents for guidance and
adjust accordingly.

17.0 — Use Design/Build as project delivery method to meet expedited schedule. No, we do not agree
with implementing this recommendation. We have not seen conclusive evidence that the Design/Build
project delivery method provides costs savings over traditional design bid build. We recognize that time
savings could be realized through this method but not necessarily, cost savings.
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Schedule - Albert said to add into our schedule time to present the design and R/W needs following the
PFPR and before presenting to the public at the next round of PIOH’s.

PIOH Displays — Albert agreed that proposed signals should be shown on PIOH displays even if they
have not been approved as TE Studies through the District Traffic Engineers. All recognized that failing
to show likely signals is confusing to the public and just creates further angst. Albert said to make sure to
add a label such as “Pending approval of a TE Study” or similar.

45 mph vs 55 mph: Scott recommended that the project be designed to 45 mph to prevent the
additional need for a paved 10 ft outside shoulder and 2’ paved inside shoulder for speeds over 45 mph.
This will save on footprint, an obvious concern by the public who is pushing back on the need for 6 lanes.
It will also save on runoff for detention pond sizing and cleanzing of pollutants. It will also save on overall
construction and R/W costs by minimizing the footprint size. Albert said the best way to handle this would
be to write an escalation memo for the Chief Engineer to request design to 55 mph with a variance from
the need for the additional shoulder offset widths to the raised medians. Scott explained that currently all
of SR 20 in Cherokee County and the first part into Forsyth County is currently posted as 45 mph. It then
increases to 55 mph and drops back down to 50 mph just east of Sr 371/Post Rd to the end at N Corners
Pkwy. Albert said to include a graphic depicting this in the escalation memo as it will help with the issue.
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A:COM AECOM 404 965 9600

1360 Peachtree Street NE, 404 965 9605
SR 20 Improvements from Canton to Cumming One Midtown Plaza, Suite 500
. - Atlanta, GA 30309
Project No's: STP00-0002-00(862), i
STP00-0003-00(681), STP00-0003-00(682)
PI No’s: 0002862, 0003681, 0003682 AECOM Proj.: 60267130

Meeting Minutes

tel
fax

Subject: Initial Concept Team Meetings for the SR 20 Corridor Improvements

Date: 2:00 pm March 5, 2013 at the GDOT District 1 Office (Gainesville)
10:00 am March 6, 2013 at the GDOT District 6 Office (Cartersville)

Attendees: see attached sign-in sheets

The meeting began with a round of introductions for everyone in attendance.

Karyn Matthews, GDOT PM, welcomed everyone and asked that they all participate and provide input
as the project is presented throughout the meeting. She then introduced Scott Gero as the consultant

Project Manager.

Scott Gero, Karyn Matthews, Claudia Bilotto (NEPA Lead), Don Gaines (traffic engineer), Leah
Vaughan (Public Involvement lead), and Matt Scofield (Public Relations lead) went through a power
point presentation that presented the project. See attached. The power point presentation touched

on the following topics:
¢ Project location — SR 20 from |-575 to SR 400 in Cherokee and Forsyth counties
e History of projects — formerly 3 independent EA’'s => reissued as one EIS
e Schedule — 6 years to get to a ROD plus 2-3 more to get to letting.
¢ Project framework and approach
e Approach to public involvement
¢ Outreach to date —
o Listening Tour — mtgs with city/county engineers and leaders, chambers of

commerce, newspapers (Cherokee Tribune, Forsyth County News) — went over key

takeaways from these meetings

o Water Tank Rd Neighborhood Watch meeting — met with homeowners at their

requeset to describe the project and process

e Metro Quest — the beta version of this new to GDOT software and website was presented for
SR 20. It provides another tool for reaching out and gathering input. The screens include:

o Welcome screen — general location and description of project and process
o Priorities screen — allows user to prioritize their top 5 issues for the corridor

o Show Us screen — interactive map that allows user to drop icons on map and

enhance the icon’s with information (ex. Work lcon — drop on location and enhance

with travel mode and frequency)

o Survey screen — further asks questions to understand the perspective of the user
o Stay Involved screen — opportunity to provide additional demographic information
including contact info, as well as provides links to project website, GDOT, & FHWA.

 Key messages for all when interacting with any agencies or public

e Project Justification Statement

« Draft Need and Purpose (final to be developed during the “Scoping” phase)
s Functional Classification — mix of Urban and Rural Principal Arterials

¢ Maps showing LOS 2010 and 2040

File: ...60267130 SR20\300 Administration\302 Meetings
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o Action — verify that the 2040 LOS no-build projections takes into account the passing
lane project currently under construction in Cherokee County.
¢ High crash areas map — crash data collected from CARE for 2007-2009 (the most recent
available data), considers 5 or more crashes per year to be a high crash location
¢ Planned and programmed projects on a map showing:

o Programmed

o Long Range

o Aspirations

s Explanation of the “Scoping” process as required by an EIS

+ Initial thoughts on design considerations

+ Request of known maintenance issues — none provided

« Utilities — SUE will be used on the project. There was a call for any special utility issues.

o GA Transmission (March 6 mtg) mentioned they have a proposed crossing.
Locations were provided through Karyn Matthews by email on 2/7/13. There is an
existing GTC line in Canton that is perpendicular to the corridor and there are some
nearby facilities in Cumming though it is believed that they have been moved as a
result of other projects. It should be fairly clean — they will double check.

o AT&T mentioned that they have some facilities and would provide to our SUE (TBE
Group). This includes 12 pair duct banks along SR 20, closer to Cumming, and
includes locations under existing pavement.

Scott stressed that this project is currently seeking ways to “improve” SR 20. The scoping process
will bare out whether or not the project becomes a widening project. At this point in the EIS and
project development, the key message is that we are seeking ways to improve SR 20 so that we can
safely and efficiently move people and goods through the corridor.

Notes from the District 1 meeting:

Teri Pope asked if the SR 20 project currently under construction were included on the project
website. The team responded that all of the SR 20 projects have been consolidated onto one main
page at www.dot.ga.gov/sr20improvements. From that page, you can follow a link to specific project
information.

The City of Cumming commented “The sooner the better”.

A representative mentioned that GTC was purchasing Right of Way now along the entire corridor for
a new line between Canton and Cumming.

Neil Cantner asked if there are any specific areas where issues were worse than another. The team
responded that each end of the corridor — the Canton and Cumming areas within the city limits and tie
ins to GA 400 and |-575 — were anticipated to be the most complex.

Someone asked the duration of the project (8-10 years) and how many projects were included
(three). Another attendee asked if staging would be discussed in this phase of the project. Scott
responded that it would occur later as the alternatives are developed and most likely at the Concept
Team Meeting.
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Notes from the District 6 meeting:

Mike Haithcock (Dist 6 Asst Dist Engineer) commented that they have received some funding for
some quick turnaround projects that were less than $200K. The district has identified 7 or 8 projects
to date that were located within right of way limits and did not involve utility relocations. Examples of
these projects include right or left turn lanes or signals. He asked that as the project team evaluates
the corridor, that if they see any potential small projects that would provide immediate benefit and fit
the criteria, that they bring these to the attention of District 6. District 6 would then further evaluate to
see if the projects fit into their funding and improvement plan. This should take place over the next 6
months.

Keith Posey (?) asked how the website will be publicized? The team responded that the GDOT
project website address would be included on all project materials including flyers, webcards, press
releases, and signage and would also be promoted through social media outlets including Facebook
and Twitter. The MetroQuest website will be directly linked to the GDOT project website.

Mike Haithcock commented that distrust in Government is a general problem in the districts. He has
found that making an effort to send GDOT staff to standing meetings in response to requests goes a
long way. He offered the district’s assistance in doing this throughout the course of the project.

Mike Haithcock commented that if there are solutions or projects that will potentially look at access
control, the district could go in and buy access rights in advance.

Other notes:
Need to add proposed partk at Water Tank Road to the Concept Layout.

Cynthia Burney provided information regarding Safety Projects along SR 20 and SR 140 — limits for

the project are the western and eastern Cherokee County boundaries. These improvements include
surface treatments, guardrail, and additional signage in some locations — all low cost improvements.
The project is anticipated to let in December.
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A:COM AECOM 404 965 9600  tel

1360 Peachtree Street NE, 404 965 9605  fax
SR 20 Improvements from Canton to Cumming One: Midown. Fiaza, Sulbs 500
PI No’s: 0014131, 0014132, 0014133, 0002862, 0003682  /tanta GA 30309

www.aecom.com

Meeting Minutes AECOM Proj.: 60507210 (File 60267130)
Subject: Design issues
Date: September 21, 2016, 10:00 am

Location: =~ GDOT OPC Conf Rm (25" floor)

Attendees: Hiral Patel GDOT Director of Engineering
Brent Story GDOT Design Policy & Support
Dan Pass GDOT Design Policy & Support
Albert Shelby GDOT Program Delivery Engineer
Nicole Law GDOT PM
Scott Gero AECOM PM
Lindsey Dunnahoo = AECOM Engineer
Jeff Wood AECOM Traffic Engineer
Laura Dawood AECOM Environment Lead

o Proposed Laneage & Cost —
» Traffic data analyzed and projected out to Design Year 2045 to determine laneage
needs (See attachment)
= AECOM recommended 6 through lanes from Scott Rd to SR 369 and then from SR
371 to N. Corners Pkwy (project end on the west side of Cumming). A 4-lane section
is recommended in the middle from SR 369 to SR 371.
* The 6-lane (w 4-lane for PI 0002862) has a concept cost of $315 MM. The 4-lane has
a concept cost of $270 MM. GDOT acknowledged that the relatively minor difference
in cost was worth pursuing the 6-lane option since it meets the design year demand.
= The concept should include carrying 6-lanes the entire way so that it won't need to be
revisited for future expansion later. This will be the preferred approach for now and
what we should take to the public for comment. [f there are concerns raised through
the public involvement effort, then those areas would be reconsidered at that time.
(Following the meeting it was determined that this approach will be presented to the
Chief Engineer through an escalation memo to confirm.)
o Access Control —
= GDOT directed AECOM to design for Permitted Access and allow the District to
determine which driveway access will be approved in the future. It would be too
difficult for this corridor with the many existing driveways and access points to try to
switch it to Partial Control of Access at this time. AECOM should try to combine
driveways and pull back driveways from the functional area of intersections where
feasible.
= The topography drops off to both the north and south sides in many locations which
limits the adjacent network of roads. Many of the side roads, especially to the north of
SR 20 tie directly to SR 20 and do not have a connecting parallel route. Therefore,
many of the side roads need to have continued access to SR 20 as there are no other
alternatives.
o Other Design Issues:

File: ...60267130 SR20\300 Administration\302 Meetings Page 1
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The design speed should match the existing posted speeds. Alternative speed
designs can be considered later in the design process if needed.
Signals are determined based on warrant analysis
AECOM proposed utilizing RCUT intersection control in lieu of additional signals to
manage access. The context of the adjacent access will determine if the RCUT will
be designed to accommodate passenger cars (can occur within the 6-lane and
median footprint) or if it needs to accommodate tractor trailers (additional eyebrow
paving needed for turning movement of large vehicles). RCUT median breaks to
accommodate tractor trailers would be spaced at a logical distance and signed so that
truck drivers would know not to try to U-turn in a passenger car only median break.
GDOT agreed that this is a good approach to this corridor. It will improve safety and
reduce friction points for the through movement providing better throughput and
reduced travel times.
The roundabouts would need to be peer reviewed. GDOT has considered 2 lane
roundabouts, but 3 lanes is out of the norm to date. Consider 3 approach lanes
tapering to 2 lane roundabout.
Since this is state funded, consider assessing non-AASHTO standard situations and
evaluating needs to improve sub-standard existing conditions on a case by case
basis, and use data (e.g., crash) to support decision-making. For example, improving
sags has not been a requirement even for FHWA projects.
Other techniques for access control should be applied where feasible:
e Consolidation of side roads and driveways
e Elimination of dual driveways for parcels that can function with one,
recommend design in this way and if there are concerns during RW
acquisition, then design can be revisited on a case by case basis.
e Acquisition of access rights from adjacent properties where feasible
Median widths:
e 20’ raised (45 mph)
e 24’ raised (>45 mph) — provides a 2’ buffer from the Type 7 curb of the raised
median
e 32 depressed (55 mph 4-lane) — decided not to use but rather to move
forward with a 6-lane and 20’ or 24’ raised median
e 44’ depressed — if a 6-lane will not work in portions of PI 0002862 due to
excessive impacts, then it may be best to provide a 4-lane with a 44’
depressed median for portions that can accommodate this width and which
can be expanded to a 6-lane in the future. The constrained areas would be a
4-lane with a reduced raised median and in the future if 6-lanes are needed,
these areas of high impacts would have to be re-evaluated and addressed at
that time. This scenario would only be considered if it is found that a 6-lane
section would have unacceptable impacts if constructed now.
* Median widths can be reduced in certain areas if we get pushback from the
public.
Shoulders:
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e Brentinstructed AECOM that it is acceptable to utilize a rural shoulder on one
side of the road opposite of an urban shoulder if it fits into the context of the
area. AECOM agreed and recommended a rural shoulder where possible to
assist with water quality and MS4 design. It is more difficult to meet MS4 with
a curb and gutter/closed drainage design than with rural shoulders. Brent
Story agreed.

e Shoulder widths can be reduced in certain areas if we get pushback from the
public.

o Public Involvement:

Based on the decisions today, AECOM will revise the layout and can then schedule
meetings with local elected officials.
The project team should inform the District Engineers (Comer (Dist 6), Cook (Dist 1))
of any meetings and extend the offer for their attendance if available.
Elected state representatives can be informed through a letter and referral to displays
on the website. This should be done in advance of the PIOH meeting dates.
Once the design is revised, a set of PIOHSs (2 nights, 1 on east end and 1 on west
end) can be scheduled and conducted. Anticipate not needing as much educational
materials as at previous PIOHs. The displays should include:
¢ Renderings/simulations (e.g., where the new road paints over the existing
roadway and takes the viewer on a drive of the corridor)
¢ Roll plots
e Educational materials for RCUTs (Tyler Peak at D3 may have some good
resources.)
The project team should anticipate that public input may affect the concept layout.

o Environment

Prior to going to PFPR, there needs to be a comfort level that resources have been
identified and effects determinations are not going to change (e.g. from adverse to
significantly adverse under GEPA).

Do not necessarily need an approved GEPA document

Displays/Handouts:
¢ Roll plots of 6-lane w signal and RCUT locations as well as edge of pavement for 4-lane scenario
e Handout: Corridor Map w/ Pl Delineations & Laneage Requirements, Laneage Needs
Spreadsheet, Typical Sections
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Brief Project

SR 20 Improvements from Scott Road to N. Corners Parkway (Pls 0014131,

Description 0014132, 0014133, 0002862, 0003682)

Date of Open House | 12-6-2016 | End of Comment Period | 12-30-2016
Number in 312

Attendance

Officials in Scott Morgan, Representing City of Cumming

Attendance (list name
and title)

Paul Oh, Representing Congressman Rob Woodall
Media Present: Forsyth Herald, Forsyth County News

Comment Breakdown (for comments provided at the Open House) 6 total written comments received.

For 17

2 (plus 2
who didn’t
answer)

Conditional | 10 Uncommitted Against 2

Major concerns:

In general, the project received support. The following were concerns voiced at
the meeting:

-Access and/or impacts to personal property and businesses,
-Increased truck traffic,
-Questions about benefits of restricted U-turn design,

-Questions about why the project ends west of Cumming and does not
continue to SR 400,

-Design suggestions for specific locations,

- Questions about what makes a property historic

Prepared by (include
firm’s name if
applicable):

Leah Vaughan, Sycamore Consulting, Inc.




Brief Project
Description

SR 20 Improvements from Scott Road to N. Corners Parkway (Pls 0014131,
0014132, 0014133, 0002862, 0003682)

Date of Open House

12-15-2016 | End of Comment Period | 12-30-2016

513

312

Officials in
Attendance (list name
and title)

State Representative Wes Cantrell

Beatrice Torralba, Representing Senator David Perdue
Geoff Morton, Cherckee County

Media Present: Cherokee Tribune

Comment Breakdown (for comments provided at the Open House) 6 total written comments received.

For 8 Conditional | 15 Uncommitted | 3 (plus Against 1
1who
didn’t
answer)
Major concerns: Anecdotally, the project received wide-spread support. The reporter from the
Cherokee paper noted that he had never seen as many happy people at a
PIOH. Of the written comments received, there were several major categories
of concern:
e Access and/or impacts to personal property and businesses,
specifically related to the addition of a median/RCUTS;
e Questions about benefits of the median and restricted U-turn design;
e Concern about fair and speedy relocation/compensation for
displacement properties and/or a desired for complete taking rather
than having the road too close to homes;
e Impact of increased noise and pollution;
e  Requests for traffic signals;
e Tractor trailer traffic access to industrial park, other businesses where
U-turns will be difficult.
e Design suggestions for specific locations; and
e Appreciation for the design and process.
Prepared by (include Leah Vaughan, Sycamore Consulting, Inc.

firm’s name if
applicable):




Attachment 9

Screen 2 Conceptual Alternatives
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SR 20 Improvements from Canton to Cumming

21.0 DISPLACEMENTS

Displacements presented in the table below distinguish between total displacements of a
conceptual alternative and displacements per mile. Each table is formatted so that the Total
column indicates both the total displacements and the rate of displacements per mile. It
should be noted that displacements are not evenly distributed throughout the corridor. For
example, in densely populated areas, clusters of displacements may occur. Therefore, the
rate per mile does not differentiate between densely or sparsely populated areas. The
number outside the parentheses represents the total displacements, while inside the rate of
displacements. For example, Conceptual Alternative 3A shows 287 (12.7), so that this
conceptual alternative has 287 total displacements at a rate of 12.7 displacements per mile.
The figures below provide a summary of both combined displacements and rate of
displacements per mile. The estimated number of displacements will serve as a proxy until a
detailed assessment for each alternative is conducted in accordance with GDOT's
Environmental Procedures Manual in the DEIS phase of project development.

In order to aggregate the number of potential displacements, aerial imagery was used to
identify impacted structures for each alternative. The corridor was flown in 2012 to obtain
geo-referenced, aerial imagery; however, several of the alternatives fall outside the
extents of these aerials. Therefore, these aerials were supplemented with 2010 aerials
that are publicly available from the United States Department of Agriculture and Google
Maps aerials/street view (where available). Based on comparing active construction sites
along the corridor, the 2012 aerial imagery and the current Google Maps aerial imagery
were collected at similar times.

Cherokee and Forsyth counties provided their latest parcel maps within the study area.
This data, along with the impacted structures and Google Maps aerials/street view, was
used to identify displacements. Displacements are different than impacted structures
because one building does not necessarily constitute one displacement. For example, if
one parcel has a house with a separate garage, it would be counted as two structures
but only one displacement. Similarly, a strip mall could have one building but hold
multiple businesses and was therefore counted as multiple displacements.

Land use maps were provided by Cherokee and Forsyth counties and were used, along
with aerials and Google Maps aerials/street view, to identify type of displacement. In the
case of a discrepancy between sources, professional judgment was used to assign
displacement type. The types of displacement identified are residential, commercial,
industrial, and institutional.

Residential displacements include residences, such as houses and apartment
complexes. Each house was considered one displacement. Displacements for
apartment complexes were estimates based on building height. If a townhome building
was impacted, only the townhomes the alternative touched were considered
displacements; it was assumed that the building could be renovated to preserve the
remaining townhomes.

Commercial displacements include businesses and agricultural facilities, such as barns
and chicken coops. The number of businesses in a building was estimated using Google
Maps street view. Similar to townhome buildings, if a strip mall building was impacted,
only the businesses the alternative impacted were considered displacements.
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SR 20 Improvements from Canton to Cumming
SR20

Industrial displacements include manufacturing facilities, poultry plants, and treatment
plants.

Institutional displacements include public facilities such as schools, churches,
government facilities, and utility sites. Common facilities in neighborhoods (i.e. tennis
courts, pools, etc.) were also considered institutional displacements.

The following figure and table provides the dataset of potential displacements, which
were calculated using aerial photography.

Figure 21.1 Potential Quantitative and Qualitative Displacements per Mile - All Conceptual
Alternatives
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Source: Cherokee and Forsyth counties parcel maps, aerials, and Google Maps imagery

*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are
conducted, and alternatives are refined, impacts to various resources may change.

**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses. The
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles.

**Note: Displacements may occur in clusters within densely populated areas.
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Figure 21.2 Potential Total Displacements - Corridor Alternatives
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Source: Cherokee and Forsyth counties parcel maps, aerials, and Google Maps imagery
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses
are conducted, and alternatives are refined, impacts to various resources may change.
**Note: The lengths for Alternative 4 will be determined after various links are analyzed in subsequent analyses.
The shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles.

Figure 21.3 Potential Total Quantitative and Qualitative Displacements - Conceptual
Alternatives - Links
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SR 20 Improvements from Canton to Cumming

Source: Cherokee and Forsyth counties parcel maps, aerials, and Google Maps imagery
*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are

conducted, and alternatives are refined, impacts to various resources may change.

**Note: The lengths for Altemative 4 will be determined after various links are analyzed in subsequent analyses. The
shortest distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles.

Table 21.1 Potential Displacements

Georgia Department of Transportation

Conceptual| Length of Total Residential [Commercial |Industrial | Institutional | Qualitative
Alternative| Corridor |Displacements

(miles) (per mile) _
0 0 0(0) 0 0 0 0 [ ]
1 0 0(0) 0 0 0 0 £
2 23.16 979 (42.3) 415 523 6 35 -
3A 22.61 287 (12.7) 251 32 0 4 &
3B 20.73 825 (39.8) 770 50 0 5 é
4A 1.64 63 (38.4) 32 31 0 0 ®
4B-1 3.59 84 (23.4) 64 19 0 1 [}
4B-2 3.57 91 (25.5) 71 19 0 1 ®
4B-3 3.62 119 (32.9) 81 33 0 5 ® |
4B4 3.70 90 (24.3) 78 9 0 3 (o)
4C-1 3.05 60 (19.7) 52 7 0 1 ®
4C-2 3.1 76 (24.5) 65 10 0 1 ()
4C-3 2.92 106 (36.3) 71 32 0 3 -
4C-4 3.03 93 (30.8) 85 6 0 2 ®
4D-1 4.25 72 (16.9) 56 15 0 1 [
4D-2 447 93 (20.8) 69 22 1 1 -
4D-3 449 145 (32.3) 76 62 2 5 ®
4D-4 4.61 100 (21.7) 63 36 0 1 -
4E-1 4.56 133(29.2) 86 40 2 5 ®
4E-2 4.51 152 (33.7) 82 61 3 6 ®
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Table 21.1 Potential Displacements

Conceptual| Length of Total Residential [ Commercial |Industrial | Institutional | Qualitative
Alternative| Corridor |Displacements

(miles) (per mile)
4E-3 4.65 131 (28.2) 117 12 1 1 O_
4E-4 478 124 (25.9) 114 8 1 1 6
4F-1 6.67 268 (40.2) 177 73 2 16 o
4F-2 6.47 306 (47.3) 137 143 2 24 (@)
4F-3 7.64 454 (59.4) 106 328 3 17 (@)
4F-4 2l 341 (46.9) 115 204 7 15 (@)
4F-5 7.48 363 (48.5) 184 145 11 23 (@)
4F-6 6.36 261 (41.0) 190 49 15 7 (o)
5A 2428 567 (23.4) 375 170 3 19 ®
5B 16.65 566 (34.0) 327 216 5 18 &

Source: Cherokee and Forsyth counties parcel maps, aerials, and Google Maps imagery

*Note: Preliminary impacts for tables and figures are based on a high level of GIS analysis. As detailed analyses are
conducted, and alternatives are refined, impacts to various resources may change.

“*Note: The lengths for Altemative 4 will be determined after various links are analyzed in subsequent analyses. The shortest
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles.

Widening the existing SR 20 would result in 979 total displacements. About 53% of these
displacements are commercial displacements, as there are many businesses along the
existing road. This alternative has the largest number of displacements of any alternative and
was rated as Needs Improvement. The Northern New Location alternative (3A)
displacements are mostly residential (~87%). As this alternative has one of the lowest rates
of displacements (12.7 displacements per mile), it receives a rating of Exceeds. The
Southern New Location alternative (3B) has over 2.5 times the displacements of the Northern
New Location. These displacements are still primarily residential (~93%). About a third of the
residential displacements come from impacting an apartment complex next I-575. These
could potentially be avoided by shifting the alignment to the north or south. This alternative
rates as Meets due to its moderate rate of displacements.

The Canton link from 1-575 to Buffington has an almost equal amount of residential and
commercial displacements. The majority of commercial displacements are a result of the
impact to the Canton Marketplace. This alternative rates as Meets due to its moderate rate of
displacements.

4B-1 has the least amount of total displacements at 84, while 4B-3 has the most at 119. All
alignments result in primarily residential displacements, ranging from 87% for 4B-4 to 68% for

T+ Pl Nos: 0002862, 0003681, 0003682
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4B-3. There are no industrial displacements for any of the alternatives and relatively few
institutional displacements. 4B-1 rates as Exceeds, while the other alternatives rate as Meets.

4C-1 has the least amount of total displacements at 60, while 4C-3 has the most at 106. All of
these alternatives result in primarily residential displacements. Compared to the other areas
along the corridor, the Macedonia alternatives have a relatively low number of displacements.
4C-1 receives a rating of Exceeds, while 4C-2, 4C-3, and 4C-4 receive a rating of Meets.

4D-1 has the least amount of total displacements at 72, while 4D-3 nearly doubles that
amount with the most total displacements at 143. The majority of displacements for 4D-1, 4D-
2, and 4D-4 are residential, while 4D-3 is comprised of a more even spread between
residential and non-residential displacements. All the Lathemtown alternatives receive a
rating of Exceeds, except for 4D-3, which receives a rating of Meets.

4D-4 has the least amount of total displacements at 124, while 4D-3 has the most at 150.
Compared to the other areas along the corridor, all the alternatives for Ducktown have a
relatively high number of total displacements. 4D-3 and 4D-4 have a very high percentage of
residential displacements, while the displacements for 4D-1 and 4D-2 are more evenly
distributed. All of these alternatives receive a rating of Meets.

Although 4F-6 has the least amount of total displacements at 261, it also has the most
residential displacements at 190. 4F-3 has the most total displacements at 451, but the least
amount of residential displacements at 106. As expected, widening along the existing corridor
(4F-3) has the most amount of commercial displacements by far. Compared to the other
areas, the displacements resulting from these alternatives are more evenly distributed
between residential and non-residential, as they are going through the more developed areas
of the City of Cumming. 4F-1 and 4F-6 receive a rating of Meets; the rest of the conceptual
alternatives in Cumming receive a rating of Needs Improvement.

5A would result in 567 total displacements, with about 66% of those being residential
displacements. 5B assumes that SR 20 will be widened from I-575 to Bethelview, then
diverted onto the existing Bethelview Rd (programmed to be constructed in 2014/2015); this
alternative would result in 566 total displacements. Both of these partial rerouting alternatives
receive a rating of Meets.
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2.4 Costs/Other
2.41 Costs/Other Summary

Costs evaluated in Screen 2 are based on anticipated right of way (ROW), construction
(CST), and operations and maintenance costs. ROW costs primarily reflect the amount
of additional land (i.e. acres) required for acquisition including improvements, where
price variability occurs by land use type (e.g. commercial, residential, agricultural, and
industrial). Cost of construction was developed by estimating the main drivers of
roadway construction and applying average percentage factors to develop costs for the
secondary drivers. The two main drivers for construction costs are pavement (e.g. travel
lanes and shoulders) and structures (e.g. bridges) and are estimated by using unit costs
for the proposed areas. Secondary drivers for pavement consist of drainage, erosion
control, signs, pavement markings, traffic control, and earthwork. Average percentage
factors were developed by analyzing historic GDOT project costs and are indexed to the
cost of the pavement. Structures do not have any secondary drivers for their
construction costs. The factors impacting both ROW and CST cost estimates were
calculated via desktop analyses. Costs at this phase are preliminary and are subject to
change as detailed analyses are performed.

In order to illustrate the relationship of project costs with potential benefits a conceptual
alternative can produce, a B/C ratio was calculated for each conceptual alternative (i.e.
return on the dollar). The B/C ratio works to compare the user benefits of the conceptual
alternative to the construction cost. The B/C ratio was developed based on correlating
the benefits of the project with the project Need and Purpose, specifically, in the
alternative’s ability to address mobility and congestion relief needs.

One conclusion of the Costs/Other Evaluation was the need to develop a specific
Marginal Utility Analysis. A marginal utility analysis could be used to quantify the how
well an alternative performs for its cost. This analysis is provided in Appendix B.

Table 2.35 illustrates the Costs/Other criteria and the units of analysis that were used for
each conceptual alternative. The ratings used for Costs/Other include ‘Exceeds’,
‘Meets’, and ‘Needs Improvement’. Following this table is a discussion of each
Costs/Other criteria, a brief discussion of what the criterion is, how it was assessed, and
how the qualitative ratings were applied (to be completed upon agency coordination).

Section 3 provides a comprehensive summary of all performance results. Appendix A
provides data for environmental and community impacts results from Screen 2 for each
conceptual alternative.  Appendix B provides further details of the approach,
assumptions, and context for evaluation as well as providing results for each criterion.
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Table 2.34 Costs/Other Criteria
Performance Criteria* Units

Total Costs $ (Million)

(including Right of Way, Construction,
Operations and Maintenance)

Benefit/Cost Ratio B/C

Constructability Qualitative

*Analysis of these criteria is provided in Sections 2.4.2 —2.4.7. A summary of results is found in
Appendix A, Screen 2 Comprehensive Matrix. Detailed analysis of these criteria is found in
Appendix B.

2.4.2 Cost Summary

Project costs were based on the right of way (ROW) costs, construction (CST) costs,
and operations and maintenance costs, but the alternatives’ costs were grouped into one
lump sum category to help illustrate the comprehensive amount of capital investment
necessary to construct and maintain each alternative. Among the alternatives, there
was an extensive amount of variability in ROW and CST costs to the extent that
comparing them could prove challenging. Therefore, to account for this variability,
alternatives’ total project costs were reported as one lump sum of ROW and CST costs.
The costs for operations and maintenance were considered negligible since this
component accounted for such a low percentage of the total project costs. Costs at this
phase are preliminary and are subject to change as detailed analyses are performed.

The costs for conceptual alternatives 3A and 3B were exorbitantly higher than the other
corridor widening alternatives, so they were rated as ‘Needs Improvement’ due to these being
over double the average costs of the other widening alternatives (e.g. $615.6 million and
$630.2 million, respectively). The average costs for conceptual alternatives 2, 5A, and 5B
was $252 million; each of these conceptual alternatives had costs that fell within the range of
the average, therefore received a ‘Meets’ rating. The average combined ROW and CST
costs were $68.1M per link for conceptual alternatives 4A, 4B-(1, 2, 3, 4), 4C-(1, 2, 3, 4), 4E-
(1, 2, 3, 4), and 4F-(1, 2, 3, 4, 5, 6), therefore all conceptual alternatives with costs falling
within the range of greater than $40 million but less than $80 million were considered within
the average and received a ‘Meets’ rating. The conceptual alternatives that were $40 million
or less received an ‘Exceeds’ rating. The TSM conceptual alternative 1 had an estimated
cost slightly over $2 million due to the type of improvements being minor in nature, especially
since it may not require or only require a minimum amount of ROW. Conceptual alternatives
4A and 4C-3 had project costs under or equal to $40 million. The threshold applied for the
‘Needs Improvement’ rating was project costs exceeding $80 million, which applied to
conceptual alternative 4E-4 and conceptual alternatives 4F-1 thru 6.

Due to the project costs having natural breaks in terms of the cost differential among the
alternatives, it assisted with the establishment of the thresholds for which the qualitative
ratings were based. A conceptual alternative’s cost was not the key determinant factor for
evaluating its overall rating; however project costs did have an impact due to it helping
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ilustrate the degree of monetary investment necessary for implementing a specific

alternative.

Ratings Justification: The qualitative ratings used to assess the impact of a
conceptual alternative’s costs were Exceeds, Meets, and Needs Improvement based on
natural breaks. If an alternative’s project costs were considerably lower than other
alternatives’ costs, then it received an ‘Exceeds’ rating. Alternatives with project costs
that fell more in line with the average project costs received a ‘Meets’ rating. For the
cases where an alternative’s project costs were considerably higher than the average
project costs or were so high that it was challenging to draw practical comparisons,

those alternatives received a ‘Needs Improvement’.

Table 2.35 Total Costs Qualitative Ratings

Rating Legend | Alternative(s)

1 - Transportation

Exceeds . 0 - No Build Systems

Management

C-3 - MacedoniaMC-4 - Macedonia
Red (Existing) Orange (South)

2 - Widen Existing

4C-1 Macedonia Bacs - s cadonis
Pink (North) Teal (North)

Meets -

4D-2 -
Lathemtown
Green (North)

4D-1-

athemtown Blue

(North)

4E-1 - Ducktown
Pink (North)

S5A - Alt 4 and SR
369

B-1- Buffington [ll48-2 - Buffington [l 28-3 - Buffington SR e
Blue {North) Green (North) Red (Existing)

Yellow (South)

4D-4-
Lathemtown
Yellow (South)

Needs 4F-1- Cumining 4F-2 - Cumming 4F-3 - Cumming 4F-4 - Cumming 4F-5- Cumming
Sy Rt Yellow (Elm St.) Red (Existing) Pink (Tolbert St.) Orangs (Voteran
Improvement Dr.) : btk YDertSt) M Memorial Bivd.)

Cumming
mblee

Note: Costs at this phase are preliminary and are subject to change as detailed analyses are performed.

69

Georgia bepal-'t"mcnt of"'-l.‘ransportarion

Pl Nos: 0002862, 0003681, 0003682



SR 20 Improvements from Canton to Cumming

2.4.3 Right of Way

The tools used to determine the number and type of land use impacts were GIS and county
land use and zoning maps for Forsyth and Cherokee Counties. The primary tool used for
calculating ROW costs based on the pre-determined ROW impacts was GDOT's Office of
Planning RUCEST (Right of Way and Utility Relocation Cost Estimate Tool). This tool is used
to develop right of way planning level cost estimates for a diverse set of project types, ranging
from auxiliary lanes, bridges, frontage roads, multi-use trails, turn lanes, sidewalks,
roundabouts, and traditional widening projects. The pricing variables used within RUCEST
are derived from actual historical data from previously let projects in coordination with
GDOT’s ROW Office and its Utility Office. Assumptions concerning ROW primarily involved
the determination of ROW width (assumed to be 250 feet for conceptual alternatives 2, 4A,
4B[1, 2, 3, 4], 4C[1, 2, 3, 4], 4D[1, 2, 3, 4], 4E[1, 2, 3, 4], 4F[1, 2, 3, 4, 5, 6], 5A and 5B; and
assumed to be 300 feet for conceptual alternatives 3A and 3B), inventorying land use types
(i.e., commercial, residential, industrial, agricultural), and counting the number of
improvements and displacements by land use type. Additionally, the particular county an
alternative was located is a significant variable to capture. Appendix B provides additional
details on the evaluation of this criterion. Costs at this phase are preliminary and are subject
to change as detailed analyses are performed.

2.4.4 Construction

Construction costs estimates for this analysis also include bridges and interchanges.
The assumptions for pavement widths are 65 feet for four lane facilities; 89 feet for six
lane facilities, and 92 feet for conceptual alternatives 3A and 3B. The primary tool
utilized for calculating construction costs is GDOT’s CES (Cost Estimating System).

There was variability in costs for roadway segments on existing alignment compared to
segments on new alignment; the same applies to the contingency percentage as well which
is covered in a later section of this report. The differential between new alignment and
existing alignment is attributed to the amount of earthwork necessary, whereas less
earthwork is required for widening on existing alignment compared to a substantial amount
more required for new alignments segments. Appendix B provides additional details on
the evaluation of this criterion. Costs at this phase are preliminary and are subject to
change as detailed analyses are performed.

2.4.5 Operations and Maintenance

Calculating the anticipated costs of maintaining a new or improved roadway facility for
SR 20 is captured in operations and maintenance. These costs are typically based on
maintaining quality pavement, bridges, and signage along the corridor; however, most of
these cost items are difficult to project due to them being based on the severity of need
as well as being tied to scheduled inspections. Therefore, operations and maintenance
costs were based on resurfacing, since resurfacing needs are easily foreseeable and
anticipated. It was assumed that a roadway facility will be resurfaced at least twice within
its 20 year design life. The key driver in resurfacing costs is the amount of pavement
needed (i.e. square yard and tonnage).

Costs are expressed in terms of annual projections by dividing the total construction
costs by 20 to represent the design life of twenty years. The total construction costs are
based on the total number of miles to repave/resurface. The constant variable used for
each conceptual alternative was $54 per ton for asphalt. Appendix B provides additional
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details on the evaluation of this criterion. Costs at this phase are preliminary and are subject
to change as detailed analyses are performed.

2.4.6 Benefit/Cost Ratio

The Benefits-to-Cost (B/C) Ratio developed for this project measures the benefits, as related
to the Need and Purpose objectives, and compares them to the total project costs. The Need
and Purpose objectives for the SR 20 Corridor Improvements project are: improve Mobility,
reduce Congestion, and improve Safety along the corridor. Mobility can be measured using
monetized travel time savings and is the basis of the B/C ratio. Congestion reduction is
discussed further in Appendix B, and safety could not be included at this time due to the
complexity of the analysis being inconsistent with the level of design at this Screen 2
Alternatives Analysis phase.

The benefit calculated for the B/C ratio represents, in dollars, the time saved for a single user
on a single trip if a conceptual alternative were constructed. The cost calculated for the B/C
ratio represents the total project cost (right-of-way acquisition and construction) required for
that user to make the same trip. Appendix B provides additional details on the evaluation of
this criterion.

Since this metric does not calculate monetized benefits associated with V/C ratio and safety
improvements, its results should not be used as a primary criterion for decision-making. The
results of this analysis provide a level of sensitivity to other, stronger criteria and should be
used to fine-tune rankings of conceptual alternatives. If this metric is combined with the
results of the marginal utility analysis, it can provide better clarity on how a particular
conceptual alternative performs associated with the Need and Purpose objectives for this
project. Costs at this phase are preliminary and are subject to change as detailed analyses
are performed.

Ratings Justification: The natural breaks in the quantitative data fall into the following
ranges and were assigned the corresponding qualitative ratings:

e B/C ratio > 3.8 - Exceeds
e 2.0 >B/C ratio < 3.8 - Meets

e B/C ratio < 2.0 - Needs Improvement
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Table 2.36 Benefit/Cost Qualitative Ratings
Rating Legend | Alternative(s)

1 - Transportation
Systems
Management

4B-3 - Buffington 4B-4 - Buffington

4B-1 - Buffington
Nl Yellow (South)

Blue (North)

4B-2 - Buffington
Green (North)

4D-4-
Lathemtown

Exceeds .

4C-4 - Macedonia
Orange (South)

4F-1 - Cumming
Green (Sawnee

3A - North 3B - South

a AC-2 - Macedonia
Teal (North)

4D-2 -
Lathemtown

athemtown B
Meets O (North) Green (North)

4E-1 - Ducktown JM4E-3 - Ducktown J4E-4 - Ducktown
Pink (North) Teal (South) Orange (South)
4F-5 - Cumming

4F-2 - Cumming 4F-3 - Cumming |l 4F-4 - Cumming Drange (Veterans SA-Alt4 and SR
Yellow (Elm St.) Red (Existing) Pink (Tolbert 5t.) Memorial Blvd.) 369

4A-1 - Canton
Red (Existing)

0 - No Build

Needs
Improvement O

Red (Existing)

Note: Costs at this phase are preliminary and are subject to change as detailed analyses are performed.

2.4.7 Constructability

The constructability measure for the SR 20 Alternatives Analysis provides a qualitative
measure for the risks associated with the construction cost or overall project schedule. Risk
identifies areas of uncertainty in the project’s construction cost or overall project schedule that
are reasonably foreseeable at the early stage in project development. The method for
determining constructability for the SR 20 Corridor Improvement Project's alternatives
consists of three categories: structural, roadway, and community impacts to schedule risks.
Costs at this phase are preliminary and are subject to change as detailed analyses are
performed.
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1) Structural risks identify risks associated with the construction of major structures
(bridges or tunnels), construction of roadway on embankment, and with right-of-
way acquisition. Structural risks for cost and project schedule are mostly
dependent on the number of structures constructed and the complexity of the
construction. For example, standard GDOT bridges do not require complex
construction techniques or staging practices to construct, whereas long-span
bridges require complex staging and maintenance of traffic practices to properly
construct. Additionally, a vast number of bridges on an alternative may increase
its risk for cost (availability of materials) and/or schedule (takes longer to
construct numerous bridges).

2) Roadway risks for cost and project schedule are mostly dependent on the
complexity of construction staging or building the alternative under traffic. For
example, a new location facility does not require much construction staging while
vehicles are present, as the construction occurs in areas where no vehicles
travel. Alternatively, a standard roadway widening provides a moderate level of
risk to schedule as the construction of new roadway components must be
constructed piecemeal as opposed to all at once. Lastly, very complex roadway
staging typically requires extensive temporary pavement and several detours to
construct under traffic.

3) Community Impacts to Schedule risks for cost and project schedule are mostly
dependent on the number of properties required to acquire prior to the
construction of the project. For example, in urban areas where there are
numerous acquisitions, the project schedule can be highly uncertain as
numerous negotiations with property owners must occur. However, in rural and
largely undeveloped areas, right-of-way acquisition occurs at a fast pace as there
are fewer property owners. Risks associated with construction cost typically are
associated with improvements that are negotiated into the project. An example is
for the Georgia DOT to construct a retaining wall on a property to minimize the
total amount of property acquired.

Appendix B provides additional details on the evaluation of this criterion.
Ratings Justification: All three risk categories are aggregated together (for comparison
purposes) to form an overall constructability rating. This constructability rating represents the
total uncertainty to the construction cost and project schedule for an alternative. These
evaluations are based solely on professional judgment by a licensed engineer.

e Exceeds — Low risk alternative

e Meets — Medium risk alternative

¢ Needs Improvement — High risk alternative
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Table 2.37 Constructability Qualitative Ratings

Rating Legend | Alternative(s)

4A ERG]
0 - No Build 4A-1- Canton

A Red (Existing)

4B-1 - Buffington Jll48-2 - Buffington 1 S il Gl
Blue (North) Green (North) Yellow (South)

4C-4 - Macedonia
Orange (South)

Exceeds .

4D-2-
Lathemtown

Green (North)

4E-1 - Ducktown
Pink (North)

4E-3 - Ducktown 4E-4 - Ducktown
Teal (South) Orange (South)

4F-1- Cumming 4F-6 - Cumming
Green (Sawnee i

Gap Rd.)

4B-3 - Buffington

3A - North Red (Existing)

4D-4 -
Lathemtown

Meots w; ic3-acedorioll |\ 1000
ki, (Existing) Yellow (South)

4F-2-Cumming el EYNIYOPNES
Yellow (EIm St.) “"e ‘.Vfg:‘;“l 369
monal o

Needs O 3B - South 4F-3 - Cumming B 4F-4 - Cumming
Improvement

Red (Existing) Pink (Tolbert St.)

* Note: The lengths for Altemative 4 will be determined after various links are analyzed in subsequent analyses. The shortest
distance for Alternative 4 would be 23.20 miles and the longest distance would be 25.43 miles.
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Screen 2 Comprehensive Matrix

A

SR20

SR 20 Improvements

Pi's: 0003681, 0002862, 0003682

{Canton to Cumming)

|3A New Location (North)

38. New Location (South)

; £
e 3 g
Travel Time Savings (2040) Minutes (Total)
£ 67 minutes E 77 minutes E
Hours of Delay (Total) reduced by roduced by
5,000 B 7200 E
Fuel Saved (per capita)
F s E 1016 E
Level of Service (2040) [Volume [ Capacity Ratio (VIC) e 095 ¥ 089 F
" Free Flow' Congested Travel
Travel Time Index (2040) Time F 154 M 1.80 M
Access to Emplayment Centers |# of Origin / Destination (O/D)
(2040) Trips in Canton/Cumming Only 320,400 otat F 218300 F 17800 -
Access management Qualitative F “E ] M
Qualitative F i [ M
Qualitative £ F F (S
Linear Feet (Linear Feet/mile) o o € \m.ig i (15218} NI
|Acres (Acres/mile) 0 E 49(0.2) M 163 0.8) NI
Lakes & Ponds Acres (Acres/mile) 0 o £ 22(0.4) " 69(0.3) N
Floodplains [Acres (Acres/mile) ) 0 E_ 128757 M f3sgs| NI
(Conservation § .
Areas/Parks/Section 4(f) cres (Acnasiniie) o E 23@s) | M 010) E
Land and Water
- Acres (Acres/mile)
[Conservation/Section 6{f) ‘ ) o E 0{0) E 0 (0) E
Linear feet of streams with darter
: habitat (Linear feet of 35496 27840
Protected Species Areas streams/mile) _ 11,583.2) M 11,101.8) N
o ] B
Protected Species # o o e [ NI B Nl
i 0 o 287
Holae Recepiors ¥ (imile) o) o & (127 E |ampen| ™
Environmental Justice % ot ncome block: groups of
Population ( Income) total block groups intersected by :
i e altemative 0 o £ B0.0% NI 33 M
[Environmental Justice L M AIOMpS: :;ml
e b o |alternative o o E 333% M AT5% M
. o o 3845 q624
Fanmand fcras [Acreslimiie) o o £ iy | oM 238) N
: [ o 267 B25
Number of D # of St (#/mile) 0 () i (27 E (39.8) M
Residential # of Structures o 0 251 T
Commercial # of Structures (] 3z 50
Industrial # of Structures o 0 0
Institutional # of Structures 0 4 5
Potential Historic z:’;f;’:?;:‘:fm:'mwm . s [

i A (0, (357.27)
Properties/Section 4(f) (acres){#imile) [0 5 1{2.83) M 1 {#.05) M
[Potential Archaeological # of pre-recorded archaealogical
Sites/Section 4(f) sites a o e 2 NI o M
Cemeteries # 1] o £ 0 E 2 ni
Native American Interests # 0 0 E 2 Nt 3 M
Air Quality Qualitative A M " M
Indirect and Cumulative Effects |Qualitative v M M i
(Construction Impacts Qualitative £ B E M
Mitigation / Avoidance Patential g E ES ] M
SMillion)* JQunktative o o) (83) 8.1

Overall Impacts Qualitative E E M M
Total Costs 0E] 282 | BT B1642 [ 630,86 I

Right of Way (250') 3 (Million) 0 nia | o4 8RO
Construction $ (Million) o 23 521.7 5413
Operations & Malntenance $ (Million) fyear 052 052 0Tz 066
Benefi 1 Rati BIC | auaiitat-
enefitiCost Ratio o e _E 23 [ 25 M
[Constructability Qualitative & = 3 .
Margu_nal U-ti.l.iiy Q.ual.j.ta-!éve Nl 1] NI NI
Overall Costs Qualitative NI NI NI NI
Overall Qualitative F F F F
Logend.
(E- Excoeds; M- Meets; Ni- Needs Improvement
E 2,30/8, 40F, SA/8
Distances of Alternatives:
b0 = 0 mifes; 1= 300 1 from intenection: 2 = 23.1 miles;
WA= 22,6 miles; 0= 20.7 reles;
A« L6 miles; 481« 359 mis; 432+ 3.57 odes; 4B-3 = 162 miles: 484 = 370 miles:
es 05 mides; 4C- 10 miles; 4C-3 = 2.91 miles; 4C-4 = 3.03 mides;
401 = 835 miles; 4D-2 = 4,47 mles; 4D-1 = 4,49 miles; 404 = 4 61 miles:
41-1x 4.56 il 4E-2 = 451 mies; 41-3 = 465 mikes; 464 = 4,78 e,
J4F-1 = 667 miles; 4F-2 = 647 milei 4F-3 » 7.64 milei; 4F-4 « 7,27 milion; 4F-5 = 7.48 millas;
4F-6 = 636 miles;
(SA = 24.3 miles; 58 = 22.9 miles (ervironmental anabyss length of 1665 miles)
**Moce- The lengths for fi finks i Qe
analyses. The shortest distance for 20 miless and 2643
miles.
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Screen 2 Comprehensive Matrix

i

7p)
g
ol

Alternatives:
etk
SR 20 Improvements {Canton to Cumming)
Pi's: 0003681, D002BE2, 0003682 4A. Canton ‘4B, Buffington
e
g
H 3
2| 8
¥ g ¥
2 2
Travel Time Savings (2040) Minutes (Total)
E
Hours of Delay (Total) reduced
User Bensfits braxo) €
Fuel Saved (per capita)
133 M
Level of Service (2040) [Volume [ Capacity Ratio (VIC) odb M
" Free Flow' Congested Travel
Travel Time Index (2040) Time i1 £
Access to Employment Centers  [# of Origin / Destination (Q/D)
{2040) Trips in Canten/Cumming Only : 335,800 £
Access management Qualitative M
Safe Qualitative A ]
Overall Performance Qualitative | F | | M| M | M| Ll
Streams Linear Feet (Linear Feet/mile) " y I [‘:::55] M
Wetlands (Acres (Acres/mile) a0} £
Lakes & Ponds Acres (Acres/mile) 0{0.0) E
Floodplains Acres (Acres/mile) 0 (0} e
(Conservation §
Areas/Parks/Section 4(f) cres (Acnasiniie) 093]
Land and Water
[Conservation/Section 6{f) ez (Acreaiinie) 0.9 (0.3) L)
Linear feet of streams with darter
: habitat (Linear feet of 1697
Protected Species Areas streams/mile) (458.6) M
Protected Species # [ [
Notse Receptors # (#imibe) [;“:” M
Environmental Justice % ot ncome block: groups of
Population (Low-Income) :tal b":ck groups intersected by
ternative 50.0% M
Environmental Justice oL M grotps :;“MI
3 . |atternative S0.0% M
Farmland Acres (Acres/mile) 353 (9.5)
[Number of Di # of St (#/mile) |
Residential # of Structures 78
Commercial # of Structures LJ
Industrial # of Structures a
Institutional # of Structures 3
Potential Historic zv‘:r‘;':p;;:;';sm:'mwm )

: . (g2.4y
Properties/Section 4(f) (acres)/(#imile) (10.54) M
Potential Archaeological # of pre-recorded archaeological
Sites/Section 4(f) sites o E
(Cemeteries # [ E
[Mative American Interests # a E
Alr Quality Qualitative
Indirect and Cumulative Effects  |Qualitative M
(Construction Impacts Qualitative E
Mitigation / Avoidance Patential 5 M

SMiflion)” JQunktative 03)
Overall Impacts Qualitative M
Total Costs $ (Million) 54.79 M
Right of Way (250') $ {Million) 189
Construction $ (Million) 358
Operations & Malntenance $ (Million) fyear 0.09
Benefit/Cost Ratio BIC G -
[Constructability Qualitative &
Marginal Utility Qualitative M
Overall Costs Qualitative M M
Overall Qualitative F M
Logend.
(E- Excoeds; M- Meets; Ni- Needs Improvement
i { indwsicual 2,308, A0F, SA/S
Distances of Alternatives:
b0 = 0 mifes; 1= 300 1 from intenection: 2 = 23.1 miles;
WA= 22,6 miles; 0= 20.7 reles;
AN« L6 mibes; 481« 350 mias; 482 « 3.57 mdes; 48-3 = 162 miles 484 = 370 miles:
4C-1 = 3,05 milles; 4€-2'= 3.10 miless 4C-3 = 250 miles; 464 = 3,03 mles;
401 = 835 miles; 4D-2 = 4,47 mles; 4D-1 = 4,49 miles; 404 = 4 61 miles:
41-1= 4,56 males; 2= 4.51 mides; 4E-3 = 465 milei; 404 = 4T miles
J4F-1 = 667 miles; 4F-2 = 647 milei 4F-3 » 7.64 milei; 4F-4 « 7,27 milion; 4F-5 = 7.48 millas;
4F-6 = 636 miles;
(SA = 24.3 miles; 58 = 22.9 miles (ervironmental anabyss length of 1665 miles)
**Note- The lengths for ous links ¥ 0
anatyses. The shortest distance for 30 mil d 543
miles.
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Screen 2 Comprehensive Matrix

SR20

SR 20 Improvements

Pi's: 0003681, 0002862, 0003682

Travel Time Savings (2040)

Level of Service (2040)
Travel Time Index (2040)

Access to Employment Centers
(2040)

{Canton to Cumming)

Minutes (Total)

Hours of Delay (Total)

Fuel Saved (per capita)

Volume / Capacity Ratio (VIC)
Free Flow' Congested Travel
Time

# of Origin / Destination (O/D)
Trips in Canton/Cumming Only
Oualitati

Qualitative

Qualitative

Lakes & Ponds
Floodplains
(Conservation
Areas/Parks/Section 4(f)

Land and Water
[Conservation/Section 6{f)

Protected Species Areas

Linear Feet {Linear Feat/mila)
Acres (Acres/mile)
Acres (Acresimile)
Acres (Acresimile)
Acres (Acresimile)
| Acres (Acresimile)

Linear feet of streams with darter
habitat {Linear feet of

streams/mile)
Protected Species #
Notse Receptors # (#/mile)
E""m‘;‘:‘;u o "”m“m] i I block groups hlursecla?[f by
o alternative
% minarity block groups of total
i by
|alternative
(Acres (Acres/mile)
#of & (#imite)
Residential # of Structures
Commercial # of Structures
Industrial # of Structures
Institutional # of Structures
B # of properties with structures
[Potential Historic over 45 years.of age
(acres)/(#/mile) M
# of pre-recorded archaeclogical
sites E
# E
Native American Interests # £
Alr Quality Qualitative M
Indirect and Cumulative Effects |Qualitative M
[Construction Impacts Qualitative 3.3
]
03
M
-
£
Right of Way (250')
Canstruction
Operations & Malntenance $ (Million) fyear
Benefit/Cost Ratio B/IC
|Qualitative £
Qualitative M
Overall Costs Qualitative L] M
Overall Qualitative F M
(E- Excoeds; M- Meets; Ni- Needs Improvement
2,30/8, 40F, SA/8
Distances of Alternatives:
b0 = 0 mifes; 1= 300 1 from intenection: 2 = 23.1 miles;
WA= 22,6 miles; 0= 20.7 reles;
Lk o L5 miles; £8.1 = 3,50 mids; 482+ 157 mdes; 483 = 162 miles; 484 = 170 miles:
o1 = 3,0% mibes; 4C-2'= 310 miles; AC-3= 251 mikes; 4C-4 = 3,03 mibes;
401 = 835 miles; 4D-2 = 4,47 mles; 4D-1 = 4,49 miles; 404 = 4 61 miles:
40-1= 456 i 4E-2.= .51 mites; 40-3 = 465 miles S04 = 478 riles:
J4F-1 = 667 miles; 4F-2 = 647 milei 4F-3 » 7.64 milei; 4F-4 « 7,27 milion; 4F-5 = 7.48 millas;
456 = 6.36 miles;
5A = 24,3 miles; 58 Iength of 16,65 miles)
*Hote: The lengihs
(S I d be 31 %
miles.
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A

SR20

A.EIHM'
SR 20 Improvements {Canton to Cumming)
Pi's: 0003681, D002BE2, 0003682 4D. Lathemtown
e
z
K
5
g
b
g
Travel Time Savings (2040) Minutes (Total)
]
Hours of Delay (Total) reduced
by 1,600 E
Fuel Saved (per capita)
M
Volume | Capacity Ratio (VIC) M
" Free Flow/ Congested Travel
Travel Time Index (2040) Time "
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SR 20 Improvements from Canton to Cumming

Screen 2 Comprehensive Matrix

SR 20 Improvements

Pi's: 0003681, 0002862, 0003682
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SR 20 Improvements from Canton to Cumming

Screen 2 Comprehensive Matrix
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SR 20 Improvements (Canton to Cumming)
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DEPARTMENT OF TRANSPORTATION

STATE OF GEORGIA

INTERDEPARTMENT CORRESPONDENCE

OFFICE: Engineering Services

P.I. No.: 0014131, 0014132, 0014133, 0002862, 0003682
SR 20 from CR281/Scott Road to SR 400

FILE: Cherokee & Forsyth Co.
FROM:
TO:

Attn.: Cleopatra James
SUBJECT:

Albert Shelby, Director of Program Delivery

DATE: August2, 2017

Lisa L. Myers, State Project Review Engineer MU\

IMPLEMENTATION OF VALUE ENGINEERING STUDY ALTERNATIVES

The VE Study for the above projects was held February 27 thru March 2, 2017. Revised
responses were received on August 1, 2017. Recommendations for implementation of Value
Engineering Study Alternatives are indicated in the table below. The Project Manager shall
incorporate the VE alternatives recommended for implementation to the extent reasonable in the
design of the project. Please note, if the implementation of any VE recommendation requires a
Design Exception and/or Design Variance, those must be requested separately.

Potential
ALT # Description Savings/ Implement Comments
LCC
The growth trends show that soon after
the design year, volumes will be great
Reduce widening from 6 to 4 enough to require 6-lanes. GDOT prefers
1.0 [ lanes at Union Hill Road to $23,515,000 No to provide 6-lanes for consistency as well
SR 371. as to address the likely need so the design
team will proceed with the original
design.
2.0 Rcdu,ce Pane widths from 12 $9,484,000 No The design team has agreed to 2.1 instead.
to 11° wide for all lanes.
Reduce inner lane widths in
2.1 | eachdirection from 127 to 117 | ¢ 435 9 Yes This will be implemented.
wide (outside lanes remain
12’ wide).
Please review the design team’s entire
explanation for rejecting this idea. The
narrower median suggestion would make
Reduce median width from it more difficult for large vehicles to use
2 20’ to 16” wide. A2y a0000 e the Restricted Crossing %—'I‘urns (R-Cuts).
The proposed 20 foot wide median allows
for landscaping in a larger green space for
the current context sensitive design.




Cherokee & Forsyth County P.I. No. 0002862, 0003682, 0014131, 0014132, 0014133

Implementation of Value Engineering Study Alternatives

Page 2

This corridor resides in a MS4 region and
Construct rural shoulder with runs along a topographical ridge line. See
10” wide overall shoulder the designer’s response for more details,
0 with 4’ wide partial depth 1,872,000 No but a rural shoulder would not provide
pavement. any containment or retention to help
satisfy water quality goals of MS4.
Construct 12” wide urban ggogjge{;ioa Yes. wii The designers will use this narrow
4.1 | shoulder in lieu of the 16’ A,ctua,l B modif';cations shoulder option in areas to help minimize
wide shoulder. $1.097.730 adverse impacts to adjacent resources.
- Proposed = Designers will partially implement this
Eliminate ponds o iive $4,FS0,000 Yes, with suggestion and rgduce t}{le required ROW
W | DRty COp STt r Actual = | modifications | where feasible for the modified savings
(PI# 0002862 & 0003682) $1.245.000
" i amount.
Please see the designers attached full
Perform detailed MS4 Proposed = responses for 4.0, 7.0 and 10.0 but after
10.0 calculations to allow for $21,755,000 Yes, with further analysis it is assumed that the
' elimination of ponds; acquire Actual = | modifications | ponds can be reduced in size which will
non-pond parcels first. $14,503,300 reduce the required ROW for the
modified savings amount.
Use a consistent required  ropased = : ;
: ; $16,950,000 Yes, with | This will be partially implemented for the
12.0 | Right of Way width; and use Actual = 0 : :
ctual = modifications | modified savings amount.
permanent easement beyond. $8 430,000
Time savings could be realized through
Use Design/Build Delivery this delivery method, but with the current
17.0 | method to meet expedited $8,831,000 No accelerated schedule set by the GDOT
schedule. Commissioner the time has already been
condensed.

The Office of Engineering Services concurs with the Project Manager’s responses.

Approved: AMaq ﬂﬂgﬂ&3 % E,AK&Q Date: &1 |4
Margaret Rirkle, PE, Chief Engineer

LLM/EAR/MIJS
Attachments

Ce:

Hiral Patel

Albert Shelby/Kimberly Nesbitt/Cleopatra James

John Hancock
Aaron Burgess
Lisa Wesley
Andrew Pearson

Chuck Hasty/Matt Sanders




DEPARTMENT OF TRANSPORTATION
STATE OF GEORGIA

INTERDEPARTMENT CORRESPONDENCE

FILE Forsyth/Cherokee County ofFfICE Program Delivery
P.I. No’s: 0014131, 0014132, 0014133, 0002862, &
0003682
SR 20 Improvements from Canton to Cumming DATE  July 12,2017

%M? 4. W

FROM Albert V. Shelby, III., State Program Delivery Administrator

TO Lisa Myers, State Engineering Review Administrator
Attn: Matt Sanders, Value Engineering Specialist

suBJecT Value Engineering Study Responses

The Office of Program Delivery has provided for your review and acceptance the attached
Value Engineering Study Responses for the SR 20 Improvement Project.

If there are any questions please contact Cleopatra James, Project Manager of this Office at

404) 631-1546. ,
( ) J<£|_,..1-3{—r‘,.l Sl -Ducon

AVS:KWN:KESD:ccj
VE Study Responses

Ce: Scott Gero, AECOM Project Manager



A =COM AECOM 404 965 9500  tel

1360 Peachtree Street NE, 404 965 9605  fax
SR 20 Improvements from Canton to Cumming One Midtown Plaza, Suite 500
PINo’s: 0014131,0014132, 0014133, 0002862, 0003682 SATATEE, KA AOSOR

WwWw.aecom.com

AECOM Proj.: 60507210 (File 60267130)

August 1, 2017

Ms. Cleopatra James

Project Manager

Office of Program Delivery (25 floor)
600 West Peachtree Street

Atlanta, GA 30308

Subject: Value Engineering Study Responses
SR 20 Improvements from Canton to Cumming
Pl No's: 0014131, 0014132, 0014133, 0002862, 0003682

Our responses to the Value Engineering Study Recommendations for the SR 20 corridor are as follows:

1.0 - Reduce from 6 to 4 Lanes from Union Hill Road to SR 371
Response: [5] Agree [0 Agree with Modifications X Disagree

While the project design year traffic volumes do not warrant 6-lanes, the growth trends show that it won't
be long after the design year that the volumes will be great enough to require 6-lanes. Based on project
traffic and design year LOS, GDOT Management has determined that they would prefer to provide 6-
lanes for consistency throughout the corridor as well as to address the likely pending needs shortly after
the design year. They have therefore instructed the design team to proceed with widening to 6 lanes
through the section from Union Hill Road to SR 371.

2.0 - Reduce Lane Widths from 12-Foot-Wide To 11-Foot-Wide for All Lanes

Response: O Agree X Agree with Modifications [] Disagree
We disagree with this recommendation. See response to Recommendation 2.1 below.

2.1 - Reduce Inner 2 Lane Widths each Direction from 12-Foot-Wide To 11-Foot-Wide
Response: X Agree [0 Agree with Modifications [J Disagree

We feel that the outside lane should provide the full 12 ft lane width to accommodate tractor trailers on
this designated truck route. The reduction in lane width of the two inner travel lanes will help reduce:
e The footprint and impacts to the adjacent parcels and resources
e« The amount of runoff that needs to be treated and detained to meet MS4 and Drainage Design
Policy requirements.
e The distance pedestrians have to cross at intersections and therefore reducing the signal phase
durations necessary for this movement.
e The cost through savings in materials needed for construction and maintenance of the roadway.

File: ...60267130 SR20\300 Administration\302 Meetings Page 1



AZCOM

3.0 - Reduce Median Width from 20-Foot-Wide To 16-Foot-Wide
Response: [ Agree [0 Agree with Modifications X Disagree

The project proposes to provide a 6-lane section (3-lanes in each direction). Due to the 6-lane section,
Restricted Crossing U-Turns (R-Cuts) will be installed to manage access and limit to one-way operation
through these median breaks. The design of the R-Cuts require that positive median separation (a raised
median) be provided to manage traffic and discourage wrong way use of the opening. Observations of
other projects using a narrow five (5) foot raised median (back to back 6" raised Type 7 curbs) have
found negative consequences with this reduced design width (see figures below). Negative issues
identified include:

¢ Reduced visibility of narrow raised median incurring impacts due to vehicles not observing and
therefore not yielding to their intended prevention of crossing.

e Reduced width not an obviously large enough median width to deter those who recognize the
obstruction but not finding it intimidating enough to prevent their crossing it anyways.

The narrower median would also make it more difficult for larger vehicles to make U-turns.

Figure: 20-Foot-Wide Median Typical Section

EoP EOF EOP

1 20°-0° RAISED \ 20°-0" RAISED
£op S i
i 8'-0* _’__L= 12°-0" TURN N.I‘E'_
1 |_ -0 = 1 1 1
4.0
| -
Figure: 16-Foot-Wide Median Typical Section
i 0 pmsen £ 16°-0° RAISED
5-0° Ef'. 11°-0" TURN LAXE
l l__;u—} ) l H;ﬁﬁ" i 1
|
= f"_f b st bun

In addition, the project team prefers the full 20 ft median as an element of context sensitive design per
GDOT's Context Sensitive Design Online Manual. The full 20 ft median provides enough green space to
provide some landscaping to soften the effect of the ultimate facility of 6-lanes of roadway and traffic.
There has been some public objection to the 6 lanes vs 4 lanes section and the large expanse of
pavement proposed. The 20 ft median will provide a larger green space in the middle to break up the
expanse of asphalt to address the concern about being more aesthetically pleasing and sensitive to the
communities in which this project resides.

Page 2 of 7
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The project team therefore disagrees with the recommendation and prefers to continue with the 20 ft
raised median to better manage traffic flow, provide a safer more visible channelizing barrier, and to
provide a context sensitive solution.

4.0 - Construct Rural Shoulder w/ 10-Ft-Wide Overall Shoulder/4-Ft-Wide Partial Depth Pavement
Response: O Agree [J Agree with Modifications Disagree

The project resides within an MS4 region and therefore is subject to post construction stormwater
management as well as the requirements of the Drainage Design Policy Manual with a post-developed
flow increase. Post construction stormwater management requirements include stormwater runoff
quality/reduction, stream channel protection, and overbank flood protection. In order to satisfy these
requirements we intend to capture all of the runoff of the pavement through use of curb and gutter (an
urban shoulder) into a separate closed drainage system which will pipe the roadway runoff to a
permanent post construction stormwater detention basin. This permanent BMP will provide water
treatment and detention before releasing downstream to a water of the US. Additionally the point outfalls
will be limited therefore reducing the number of required BMPs. Utilizing a rural shoulder may allow sheet
flow for treatment of water quality but this technique would not provide the necessary detention
requirements to satisfy the post construction flow increases. One of the challenges for drainage design
on this particular corridor is the fact that the road runs along a ridge line. This means all of the 60+
drainage areas except one have less than 5 square miles upstream. The Drainage Policy Manual
sections 10.2.1.1 Downstream Hydrologic Assessment and 10.2.2.2 Post-Construction Stormwater
Management Requirements require that drainage areas with less than 5 square miles upstream must be
analyzed to ensure that the additional runoff does not exceed existing condition flows for areas where
there is an impact to life or property downstream. The rural should design would not provide any sort of
containment or retention to protect downstream flooding. The urban shoulder with closed drainage and
pond system does provide a way to control this downstream flooding as well as help to satisfy the water
quality goals of MS4.

4.1 - Construct 12-Foot-Wide Urban Shoulder In Lieu Of 16-Foot-Wide Urban Shoulder

Response: [ Agree X Agree with Modifications [J Disagree

In areas where a 16 ft shoulder can fit without significant impact to adjacent resources, we recommend
keeping the 16 ft shoulder. This provides additional buffer between pedestrians on the sidewalk and the
through traffic. This also provides more area for utility relocations to fit combined with other roadside
elements. In areas where a reduction to a 12 ft shoulder width would avoid or minimize adverse impacts

to adjacent resources, this reduced width shoulder would be employed.

It is assumed that the reduced shoulder width will be implemented on approximately 20% of the project,
resulting in a modified cost savings of $1,097,730.
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Table: Modified Recommendation 4.1 Cost Savings

VE TEAM RECOMMENDED SAVINGS

fem SourceCode | U/M | Unit Costl— 20014131 PIN 0014132 Plf 0014133 PIK 0002862 PI 0003682 ol Bt
ary[ToTAL ary[ToTAL ary[ToTaL ary[totaL ary[roTaL
RIW - C 1al (1/3 of total) 7lac 600000| 0.6 $359,964| 1.0 $619,938| 0.7 $399,960| 2.0 $1,219,878| 1.7| $1,019,898 $3,619,638]
RIW-R 1(2/3 of total) 7lac 150000 1.2| 180,009 2.2]  $310,016] 23]  $200,010] 4.1 $610,031| 3.4 $510,026] 51,810,091
SUBTOTAL - COST TO PRIME $539,973 $925,954 $599,970 $1,829,909 $1,529,924)  §5,429,729
MARKUP|
TOTAL CONTRACT COST] 539,973 $929,954 $599,970 $1,829,309 $1,529,924)  $5429,729
AREAS TO REMAIN UNCHANGED
Pl #0014131 PN 0014132 PIi 0014133 Plif 0002862 PI #0003652
It Source Code | U Unit Cost Total Costs
em ource Code | /M | Unit Cost oo TroTaL arv|toTaL ary[toTaL ary [roTaL ary[ToTAL A
A/W - Commercial {1/3 of total) 7lac 00000| 0.5 38,000 0.8  sas0,000] 0.6  $336,000] 1.6 $960,000] 1.4 $816,000]  $2,880,000
R/W - Resi (2/3 of total) 7lac 150000 1.0|  $144,0000 1.7 $252,000] 1.0[  $156,000] 3.3 $492,000| 2.7 $408,000]  $1.452,000
SUBTOTAL - COST TO PRIME $432,000 $732,000 492,000 $1,452,000 $1,224,000]  $4,332,000
MARKUP|
TOTAL CONTRACT COST| $432,000 $732,000 $492,000 $1,452,000] $1,224,000  $4,332,000
| piwoora1ar | piwoora1az | piw0014133 | piwoco2862 | PI#0003662  |TOTAL |
Modified Savings| $107,973| $197,954| $107,970 $377,909| $305,924] 51,097,730

7.0 - Eliminate Ponds at Five Property Displacements (Pl #s 0002862 & 0003682)

Response: O Agree ¥ Agree with Modifications [0 Disagree

We will partially implement this recommendation. The project team is evaluating the requirements of MS4
and the management of runoff to conform with the MS4 Permit as well as the drainage manual (see
response to 4.0 above). The team is evaluating the design of BMP's to address both with every intent to
minimize impacts and displacements. The project team feels this recommendation is shortsighted in that
it only addresses consideration of MS4. The Drainage Design for Highways manual section 10.2.1.1
requires that the added runoff from a project that adds impervious surfaces does not adversely affect
downstream for the 25 year storm. This additional requirement of the design team essentially
encompasses or trumps the MS4 BMP infeasibility requirements. MS4 allows a method of evaluation and
consideration whereby cost and/or impacts can render a need to meet MS4 requirements infeasible
thereby eliminating this BMP. However, we are still obligated by the drainage manual to address the
detention of additional runoff. For this project, downstream flood protection is being addressed with
detention ponds and therefore they cannot be eliminated even to avoid a displacement. The placement
of ponds is further complicated by the hilly to mountainous terrain which also limits locations for ponds.
Avoiding displacements is always our first choice in locating a pond but is not always feasible or the best

solution.

It is assumed that the ponds can be reduced and will only require approximately 2/3 of the original right of
way, but the number of displacements will not change, for a total savings of $1,245,000.
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Table: Modified Recommendation 7.0 Cost Savings

VE TEAM RECOMMENDED SAVINGS

item SourceCode | U/M | UnitCost bl Ll Lo Total Costs
ary TOTAL ary  [roraL
|Residential Displacement Property Reduction 1|AC $150,000 1.1 $165,000 $165,000|
|Residential Displacement Reduction 1[ea $45,000| 1.0 $45,000] $45,000(
C 1 Displac t Property Reduction 1A $600,000| 0.8 $480,000| 5.5  $3,300,000 $3,780,000|
C ial Displ t Reduction 1eA $40,000 1 $40,000 3| $120,000 $160,000
SUBTOTAL - COST TO PRIME| $730,000 $3,420,000 4,150,000
MARKUP|

TOTAL CONTRACT COST]| $730,000 53,420,000 $4,150,000)

AREAS TO REMAIN UNCHANGED

Item Source Code | U/M Unit Cost PIE2662 £ 0003852 Total Costs
ary  [ToTAL ary  [roraL
Residential Displacement Property Reduction 1jAC $150,000 U.Bl $120,000 $120,000
Residential Displacement Reduction 1|EA $45,000| 1 545.00°| $45,000|
Commercial Displacement Property Reduction 1{ac $600,000| 0.6 $360,000] 3.7 $2,220,000 $2,580,000|
Commercial Displacement Reduction 1[ea $40,000 1 $40,000| 3 $120,000] $160,000|
SUBTOTAL - COST TO PRIME $565,000] $2,340,000] $2,905,000|
MARKUP
TOTAL CONTRACT COST| $565,000] $2,340,000| $2,905,000]
Pl #0002862 Pi# 0003682 TOTAL

Modified Savings| $165,000 $1,080,000 $1,245,000

10.0 - Perform Detailed MS4 Calculations to Allow for Elimination of Ponds

Response: O Agree X Agree with Modifications [J Disagree

See response to 4.0 and 7.0 above.

The elimination of ponds through means acceptable to MS4 design do not absolve our responsibility to
also meet the requirements of the drainage manual with respect to assessing whether or not the
additional runoff could pose a threat to downstream life or property. We are therefore required to ensure
that for drainage areas with less than 5 square miles upstream, of which all but one apply, that we do not
flood downstream with the additional runoff created by adding four additional lanes of impervious surface.

The project team philosophy and approach to satisfy MS4 and the drainage manual are as follows:

e Capture all runoff on SR 20 utilizing curb and gutter and a separate drainage system to pipe
runoff from the roadway to detention ponds.

e Dry Detention Ponds are one of the possible MS4 BMP's for treating the water quality of the
runoff as well as for detaining the water quantity of runoff. This dry pond BMP can treat 65% of
the TSS in the runoff. The MS4 permit requires that 80% of the TSS be removed from the runoff
of newly added pavement. The weighted average of 65% of treatment by the pond of all the
pavement runoff will for the majority of the drainage areas be equivalent to or exceed the 80%
requirement of treatment of the additional pavement. The dry detention pond will in the majority
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of the drainage areas satisfy the water quality requirement of the MS4 permit and therefore
eliminate BMP trains that will not fit into the hilly/mountainous terrain.

e The dry detention ponds will be sized to detain the volume of water for a 25 year storm event.
When combined with the ability to achieve the TSS removal objective, these ponds will now
satisfy both water quality and water quantity objectives as well as prevent downstream flooding to
satisfy the downstream hydrologic assessment required by the drainage manual.

It is assumed that the ponds can be reduced (but not eliminated) through further design and will only
require approximately 2/3 of the original right of way, for a total savings of $14,503,300.

Table: Modified Recommendation 10.0 Cost Savings

PI#0014131 |  PI#0014132 PIf 0014133 Pl 0002862 PI#0003682 | Total Costs |
Original Design Cost $2,475,000] 4,605,000 $1,620,000 $17,185,000 $17,625,000  $43,510,000|
VE Team Rec ded Savings $1,237,500| $2,302,500 $810,000 $8,592,500 $8,812,500)  $21,755,000(
Proposed Design Savings $824,999| 41,534,985 $539,995| $5,728,328 45,874,994 $14,503,300]

12.0 - Use Consistent Right Of Way Width with Permanent Easement Beyond
Response: O Agree X Agree with Modifications [ Disagree

The project team discussed with the District R/W Agents whether or not it makes sense to purchase all
needed property as R/W or whether minimizing R/W and utilizing easements for construction of slopes
would be appropriate for this corridor. It was determined that in rural areas, where there are steeper cut
and fill slopes to minimize footprint, that the Department will need to maintain these steep slopes and
therefore it would be preferred to secure as full Right-of-Way. Typically in urban environments, placing
the Required R/W at the shoulder break minimizes impacts to adjacent parcels as these property owners
would rather keep the slopes tying to existing as flatter slopes which can remain as yards or other useful
aspects of their property even though they may be permanent or even temporary easements. The project
team was instructed to show all needs as Required Right-of-Way unless an adjacent property could
benefit from the land between the shoulder break and the limits of construction such as for parking at a
commercial property or other use. In these cases, required Right-of-Way should be shown to the
shoulder break with the remaining as permanent easement.

The assumption is that 25% of the right of way will be converted to permanent easement for a total
savings of $8,430,000.
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Table: Modified Recommendation 12.0 Cost Savings

ORIGINAL DESIGN
. Source Code Jum| unit cost | pisoo14132 P1 #0014133 Pl 0002862 PI8 0003682 e
|lary [ToTaL Ty | TOTAL ary |10'm
|Residential Right of way Acquistion 1]ac 169 30,000]50.7 §7,610,000] 42.1 310000]  $22
Commercial Right of Way Azquisiton 1|AC $7,760,000] 84 $5,060,00025.4 220,000 21.0| $12,620,000 $45.2
SUBTOTAL - COST TO PRIME| 6,810,000 511,640,000/ §7,590,000 $22,830,000 $18,930000] 567
MARKUP| |
TOTAL CONTRACT €051 $6,810,000] $11,640,000] $7,590,000 522,830,000 $18,9 $67,
VE Team Recommended Changes
| - source code |um| unitcost | Pisoorarsn | eimo0rs132 | pieco1s1ss PIS0002862 | Pi& 0003682 T
ary [toTAL Y [TOTAL |ary |ToTAL ary [ToTAL lary [rotaL
|Residential Right of Way Acquistion 1ac s150,000] 7.6]  $1,140000]129]  $1,940,000] 84| 83 3 su 300,000}
Commercial Right of Wa: uisiticn itlc $600,000| 3.8 $2,280, 6.5/ $3,880,000| 4.2
Residental Permanent Easement Acquisti 1|aC 575,000| 7.6 $570,000] 13| $970,000| 8.4
Commercial Permanent Easement Acquisi 1|AC smm 3.8) 51,140, 6.5 000] 4.2
|
SUBTOTAL - COST TO PRIME| $§5,130, 730,000 5,670,000 517,235,000 514,085,000 550,850,000
MARKUP|
TOTAL CONTRACT COS $5,130,000] $8,730,000] $5,670,000] §17,235,000] 514,085,000  $50,850,000|
AECOM Proposed Changes
| fiii Source Code |umm|  uniecose }_ 180014131 |  PIS0014132 |  PIs0014133 PI#0002862 | Pk 0003882 Yiaita I
ary TOTAL Ty |[ToTAL larv [rota
1 $150,000[11.4] 5
1 $600,000] 5.7
1 575, 37
Commercial Permanent Easement Acquisi 1 $300,000] 19

SUBTOTAL - COST TO PRIME] sgsri,sgl 510,185 gl $6,630,000) | 520,010 onnl 516,567,500)  $59,370,000)
MARKUP|
TOTAL CONTRACT COST| 55,977,500 $10,185,000] $6,630,000( 520,010,000 516,567,500] _ $59,370,000]
Pl #0014131 PI8 0014132 PINOOL4133 |  PIB0C02862 |  Pimooo3ssz |  ToTAL |
VE d 51,680,000 52,910,000 $1,920,000| 55,000 $4,845,000 sxgmﬁ
$832,500) $1,655,000 $360,000 52,820,000 52,362,500 3,430,

17.0 - Use Design/Build as Project Delivery Method to Meet Expedited Schedule

Response: O

Agree

[0 Agree with Modifications

Disagree

We have not seen conclusive evidence that the Design/Build project delivery method provides costs
savings over traditional design bid build. We recognize that time savings could be realized through this
method but not necessarily, cost savings. With our accelerated schedule set by the Commissioner of
R/W authorization in July of 2017 and Letting in June 2019, the schedule is already being condensed.
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